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1. Introduction

This Supplemental Remedial Investigation Work Plan (SRIWP) for the Hackensack
River Study Area (HRSA) has been developed in conjunction with the remedial
investigation (RI) that was conducted in 2006 for the HRSA (ARCADIS 2008). This
SRIWP has been prepared in accordance with applicable regulatory requirements of
the New Jersey Administrative Code (N.J.A.C.) 7:26E et seq. on behalf of Beazer East,
Inc. (Beazer; formerly known as Koppers Company, Inc.), Standard Chlorine Chemical
Company, Inc. (SCCC), and Tierra Solutions, Inc. (formerly known as Maxus Energy
Corporation), collectively referred to as the Peninsula Restoration Group (PRG), or the
Group. The Group is undertaking a remedial investigation/feasibility study (RI/FS) for
the HRSA in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) and the National Contingency Plan, as cited
in New Jersey Department of Environmental Protection (NJDEP) Field Sampling
Procedures Manual, August 2005 and N.J.A.C. 7:26E et seq.

The technical content of this SRIWP is consistent with the Group’s responses to
NJDEP comments from November 2005, June 2006, and August 2008; discussions at
the October 22, 2008 meeting with NJDEP and other partner agencies; and the scope
of future work provided in the Remedial Investigation Report (HRSA RI Report;
ARCADIS 2008).

As indicated above, this SRIWP follows N.J.A.C. 7:26-E guidelines, and also
considers the following:

e Guidance for Sediment Quality Evaluations (NJDEP 1998)
e Field Sampling Procedures Manual, August 2005 (NJDEP 2005)

e Requirements for Quality Assurance Project Plans, QA/R-5 (U.S. Environmental
Protection Agency [USEPA] 2001a)

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (USEPA 1997)

1.1  Objectives

The objectives of the SRIWP are to address key data gaps identified in the HRSA RI
Report and to collect the data necessary to conduct a Baseline Ecological Risk

z:\hackensack riven\10 final reports and presentations\hrsa s-riwp rev 0 - jan 2009\text\125911160_hrsa sriwp 1-29-09.doc 11
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Assessment (BERA) for the HRSA. The data gaps and needs that are being
addressed by this SRIWP have been divided into the following broad categories:

e Supplement the nature and extent characterization of sediments in the HRSA
e Perform regional background/reference area sampling and analysis

e Conduct a BERA investigation

Each objective is defined in detail in the data quality objectives (DQO) process in
Section 3.

1.2  Site Description

The Hackensack River (the River), part of the New York/New Jersey (NY/NJ) Harbor
Estuary, is located at the northeast quadrant of Newark Bay and extends north into
New York State (Figure 1-1). The HRSA encompasses approximately 2.7 miles of the
lower Hackensack River. The Group represents three of the upland properties abutting
the HRSA: the former Koppers Seaboard Site (Seaboard Site), former Diamond
Shamrock Site (Diamond Site), and SCCC, as shown on Figure 1-2. This section
provides an overview of the physical characteristics of the HRSA, including channel
and non-channel areas and the shoreline and hydrodynamic characteristics. A more
detailed discussion of the NY/NJ Harbor Estuary and Hackensack River regional
conditions has been provided in the following previous reports:

e HRSA Reconnaissance Investigation Report (Blasland, Bouck & Lee [BBL]
2005a)

e HRSA Remedial Investigation Work Plan (HRSA RIWP; BBL 2005b)
e HRSA RI Report

The operational and remedial histories of the SCCC, Diamond, and Seaboard Sites are
summarized below in Section 1.3.

1.2.1 Channel and Non-channel Areas

The HRSA encompasses one U.S. Army Corps of Engineers (USACE)-defined
navigation reach (Marion), along with a Turning Basin, as shown on Figure 1-2.
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According to the November 1997 National Oceanic and Atmospheric Administration
(NOAA) navigation chart (NOAA 1997) the Marion Reach extends approximately 2.1
miles northeast from the terminus of Droyer’s Point Reach to the Turning Basin. The
navigation channel is approximately 300 feet (ft) wide, with depths up to 30 ft below
mean lower low water (MLLW). The Turning Basin extends approximately 1,215 ft
northwest from the terminus of the Marion Reach (NOAA 1997). It ranges in width from
300 to 800 ft, with a depth 25 ft below MLLW.

Areas not classified as a channel are identified as a side channel, a near-shore region,
or an intertidal mudflat (herein referred to as mudflat[s]). These areas each have
slightly different bathymetric characteristics that result in hydrodynamic differences.

The side channels that neighbor the center channel are constantly submerged and
have a depth up to 20 ft. The near-shore regions have a depth up to 6 ft and are tidally
influenced, exposing some sections during low tide. These shallow, near-shore regions
have a unique depositional pattern due to the tidal influence over this area.

The mudflats are areas along the shoreline that are approximately at the River water
surface level and are also tidally influenced. These mudflats typically provide substrate
for benthic organisms and foraging habitat for aquatic and terrestrial animals. Twelve
mudflats of varying size, as depicted on Figure 1-2 were identified within the HRSA
(BBL 2005a).

1.2.2 Shoreline

The HRSA has a diverse shoreline, ranging from heavily industrialized properties to
open fields. As observed from 2002 aerial photographs acquired by Intrasearch
(Englewood, Colorado), the Jersey City shoreline, located on the eastern side of the
River, is an industrialized and developed area with several large buildings, oil tanks
and docking areas. The Secaucus shoreline, on the eastern side of the River and north
of Jersey City, is less developed and primarily consists of landfills.

As observed during the Reconnaissance Program (BBL 2005a), the western shoreline
of the HRSA is predominantly composed of riprap and bulkhead structures, with only
minor occurrences of vegetated sections. Conversely, the composition of the eastern
shoreline was found to be more diverse, with a more even distribution of vegetated and
developed sections.

z:\hackensack riven\10 final reports and presentations\hrsa s-riwp rev 0 - jan 2009\text\125911160_hrsa sriwp 1-29-09.doc 1-3



Hackensack River Study Area
Supplemental Remedial
Investigation Work Plan
January 2009

Revision 0

Sewer systems, storm and combined sewer overflows (CSOs), and industrial outfalls
serve as potential chemical constituent sources to the HRSA. Prior to the
Reconnaissance Program, preliminary reviews of public records identified seven
permitted outfalls within the HRSA. Each of these seven outfalls was located,
described, and photographed as part of the Reconnaissance Program during a low tide
event. An additional nine open pipe outfalls and four additional outfalls with tide gates
were also located during the Remedial Investigation sampling, as shown on Figure 1-2.

In addition, during the Reconnaissance Program, various types of shoreline habitat for
both terrestrial and aquatic animals were identified within the HRSA. These habitats
include old pilings, decaying wooden bulkheads, rock piles, mudflats, and tidal
marshes.

1.2.3 Hydrodynamics

The Hackensack River experiences a tidal range of approximately 5 ft. The tidal
influence is responsible for the fairly high salinity levels at the mouth, but low vertical
density stratification upstream. The tidal velocity at the mouth is approximately 1.9 ft
per second (ft/sec; Marshall 2004, Pence 2004) and 2.6 ft/sec in the HRSA (Pence
2004). These tides bring saltwater as far upstream as the Oradell Dam.

The flow of freshwater in the Hackensack River has been reduced over time by
diversion into municipal water systems. The Hackensack Water Company was created
in the late 1860s to supply the cities of Hoboken, Weehawken, and Hackensack.
Starting in 1901, the water company began constructing dams and reservoirs
throughout the Hackensack River watershed, initially at Woodcliffe and later at Oradell
and Clarkstown. These reservoirs reduced the flow of freshwater in the River, resulting
in saltwater influence to move further upriver. In addition, dredging operations have
allowed for more saltwater migration upriver (Marshall 2004).

Suszkowski (1978) computed that much of the freshwater in the Hackensack River is
composed of discharge from wastewater treatment facilities. Additionally, the
Hackensack River remains the receiving surface water body for multiple industrial and
municipal discharges as well as stormwater runoff. Multiple well-known potential
current and historical sources of contamination exist along the Hackensack River --
upstream, downstream, and within the HRSA where the PRG sites are located.
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1.3  Site History

The operational histories and remedial measures implemented for the three upland
properties that constitute most of the Kearny Peninsula of the lower Hackensack River
are briefly described in the following subsections. More detailed discussions have been
provided in the previous HRSA reports listed in Section 1.2.

1.3.1 Standard Chlorine Chemical Company Site

The SCCC Site occupies approximately 25 acres; the western two-thirds of the site
contained the plant manufacturing facilities and the eastern third contained an unlined
lagoon system. Manufacturing operations were conducted on portions of the SCCC
Site between 1916 and 1993 by various entities, including the White Tar Company
(1916-1933), Koppers Company, Inc. (1933-1962), Standard Naphthalene Products
Co., Inc. (1962-1980), SCCC, Inc. (1962-1981) and Cloroben Chemical Corporation
(1962-1993). Operations included refining naphthalenes; manufacturing products from
naphthalene, naphthalene derivatives, and dichlorobenzenes; formulating drain
cleaning products; and, on a limited basis during the 1970s, processing
trichlorobenzene (Key Environmental, Inc. 2004). Fill materials were placed at the
SCCC Site during the 1920s and 1930s to create additional land for industrial
development. These fill materials generally consisted of chromite ore processing
residue (COPR) soils and silty sand. COPR soils were placed as fill on approximately
85 percent of the SCCC Site to depths ranging between 2 and 10 ft below the present
grade (Roy F. Weston, Inc. 1993).

A series of interim remedial measures (IRMs) were implemented by SCCC between
1990 and 2000 and included placement of geotextile and riprap along the Hackensack
River shoreline in the vicinity of the lagoon, placement of a geotextile fabric with 4
inches of underlying dense graded aggregate and 4 inches of overlying asphalt over
traffic areas, and constructing a surface cover with geotextile/geomembrane liner
overlain with 4 inches of dense graded aggregate.

An Interim Response Action Workplan (IRAW) was submitted for the SCCC Site in
March 2004. The NJDEP issued comments to the IRAW in April 2006 and a revised
IRAW was submitted in June 2006. The NJDEP issued comments on the June 2006
IRAW on April 11, 2007. A revised IRAW incorporating NJDEP comments was
submitted in May 2007 by the Group (Key Environmental, Inc. 2007a). Comments on
this version of the IRAW were issued by NJDEP on October 5, 2007. A response letter
with an IRAW Addendum was submitted by the Group on November 16, 2007. NJDEP
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issued approval of the IRAW on March 27, 2008. In order to consolidate the May 2007
IRAW and the November 2007 Addendum, a final IRAW was prepared and submitted
to NJDEP by the Group on October 17, 2008. Proposed interim responses included the
following:

e Installation of a perimeter barrier wall system

e Hydraulic control (groundwater collection and treatment) within the containment

¢ Removal and on-site consolidation of Hackensack River sediments located within
50 ft of the proposed barrier wall

e Installation of a dense non-aqueous phase liquid (DNAPL) recovery system

Installation of a surface cover system over the lagoon contents and adjacent areas
not previously address by the chromium IRMs

1.3.2 Former Diamond Shamrock Site

A chromate chemical manufacturing facility on the Diamond Site was constructed in
1916 by the Martin Dennis Company (Dennis). The facility imported chromite ore for
use in the production of sodium bichromate for retail sale or use in manufacturing other
chromium chemicals. In 1952, the facility also began producing chrome-based leather
tanning agents called “Tanolin” and chromic acid. The production of sodium

bichromate by Dennis and, subsequently, Diamond—who purchased the site in 1948—
continued until November 1971. Production of Tanolin and chromic acid continued until
1976, when all production at the facility was discontinued. The majority of the buildings
were razed in 1978 (Brown and Caldwell 2001a; 2001b).

A series of IRMs were implemented at the Diamond Site between 1990 and 2000
which included placement of a geotextile fabric/geomembrane liner composite and
overlying riprap, 4 inches of overlying dense graded aggregate, and a 2- to 4-inch-thick
layer of asphalt over the existing soils and pavement. Components of the IRAW for the
Diamond Site are an extension of those proposed for the SCCC Site, as described
previously, including the installation of a perimeter barrier wall system, hydraulic control
(groundwater collection and treatment) within the containment, and removal of
Hackensack River sediments located within 50 ft of the proposed barrier wall (including
sediment along Mudflat 11).
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1.3.3 Former Koppers Seaboard Site

The Seaboard Site is the location of a former integrated coke plant, tar plant, and coke
byproducts facility, and is currently owned by the Hudson County Improvement
Authority. The Seaboard Site occupies approximately 174 acres, with 131 of those
located above the mean high water level. The Seaboard Site is being addressed in
accordance with a March 1986 Administrative Consent Order (ACO) between Koppers
Company (now Beazer) and NJDEP.

The site can be divided into two areas: the eastern and western portions. The eastern
area of the property includes the former coal tar processing plant, former coke plant
and the former coal/coke storage area. Coal tar distillation and coking operations were
conducted in proximity to the Hackensack River, in the northeast and southeast
sections of the property, respectively. The western area of the site includes the former
light oil residue area, spent oxide deposit area and former coke/coal storage area (Key
Environmental, Inc. 1998).

SK Services prepared and submitted a Remedial Action Work Plan (RAWP) for the
Seaboard Site Remedy (Key Environmental, Inc. 1998) and the NJDEP approved the
RAWP in May 1998. Following approval of the RAWP, the following activities were

conducted:

e Installed the sheet pile barrier wall and partially installed the processed
dredged material Key barrier

e Installed a significant portion of the surface cover
e Consolidated a portion of the on-site waste materials
e Continued to operate the interim measures DNAPL recovery system

e Conducted long-term monitoring of natural attenuation of constituents of
interest (COIs) in groundwater

¢ Removed and disposed off site the contents (tar and naphthalene) of a
1,000,000-gallon aboveground storage tank and the tank itself

e Located and closed two deep groundwater production wells on site
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In addition, work on the deed restrictions was initiated. Following SK Services’
bankruptcy and its failure to win additional dredging contracts, some RAWP remedial
components remain to be completed, consisting of approximately 30 percent of the
originally planned RAWP work.

As a result of continuing discussions with the NJDEP, Beazer submitted a RAWP
Addendum (RAWPA) for the Seaboard Site in March 2007 (Key Environmental, Inc.
2007b). The March 2007 RAWPA outlined planned supplemental investigations and
remedial responses for the Seaboard Site. Supplemental investigation activities
included collecting sediment characterization data for near-shore Hackensack River
sediments. Planned remedial responses consisted of completing a barrier wall system
inboard of the existing steel sheet pile (SSP) barrier wall, consolidation and on-site
management of target materials including on-site materials and near-shore sediments
(i.e., those located within 50 ft of the existing SSP barrier wall), installation of an in-situ
permeable treatment system to enhance natural attenuation, upgrading the existing
non-aqueous phase liquid recovery system installed as an IRM, and installation of a
surface cover system consisting of processed dredged material. The Final RAWPA
was approved by the NJDEP on August 10, 2007. Implementation of the Final RAWPA
was initiated in April 2008 and is currently ongoing.

1.4  Work Plan Organization

This SRIWP has been generally structured in accordance with USEPA QA/R-5
Guidance (USEPA 2001a), which is referenced in Chapter 2 of the Field Sampling
Procedures Manual (NJDEP 2005). This guidance provides a tool for documenting the
type and quality of data needed to make informed environmental decisions and serves
to integrate the technical and quality aspects of a typical RI including planning,
implementation, assessment, reporting, and quality improvement. Table 1-1 provides a
cross-reference between the QA/R-5 and the contents of this SRIWP to confirm that
QA/R-5 elements have been accounted for.

In addition, as required by N.J.A.C. 7:26E — Technical Requirements for Site
Remediation (N.J.A.C. 2002), the following components have been integrated into
this document:

e Historical and current site information (Sections 1 and 2)

e DQOs utilized to establish the sampling program (Section 3)
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e Field Sampling Plan and proposed sampling locations (Section 4)

e A description of the role of principal personnel who will participate in the program
(Section 5)

e Components of a Quality Assurance Project Plan (QAPP), which describe the
measures to be taken to provide quality assurance (QA) and maintain quality
control (QC) during the work (Sections 6 through 9)

e The anticipated deliverable following completion of the field sampling and
analytical programs (Section 10)

e An estimated schedule for sampling activities (Section 11)

Together, these elements cover the proposed field and analytical work, from program
design to data management and control. Additionally, the field and laboratory
standard operating procedures (SOPs) are presented in Appendices A and B,
respectively. The quality assurance manuals for each laboratory are presented in
Appendix C. The final SRIWP element, the Health and Safety Plan (HASP), is
provided as Appendix D.
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2.  Summary of Previous Investigations

The following sections summarize previous investigations implemented by the Group
along the HRSA including the Reconnaissance Investigation Report and the HRSA
RI Report, which included the screening-level ecological risk assessment (SLERA).

21 Reconnaissance Report

The HRSA Reconnaissance Program, which served as a precursor to the RI, occurred
between November 2004 and May 2005, and consisted of the following three tasks:

Task 1 — Data Compilation and Review
Task 2 — Collection of Field Data and Information
Task 3 — Source Identification

A Reconnaissance Investigation Report for the Hackensack River Study Area was
submitted to NJDEP on May 25, 2005, detailing the findings of the study (BBL 2005a).
In general, Task 1 consisted of collecting and reviewing historical literature (including
pertinent data) that described and/or quantified various features of the River. This task
assisted in focusing the reconnaissance effort, and was useful in designing the
approved HRSA RIWP. Approximately 260 documents containing historical data and
information were collected at that time. This database continues to be updated as
additional materials are collected.

Task 2 included implementing a field-based investigation that was meant to
characterize HRSA physical features, such as water depths, soft sediment depths, and
ecological habitat. Information pertaining to river depth and morphology were collected
from the bathymetric survey data, while side-scan sonar data were used to
characterize the surficial textures of the riverbed and identify potential debris. Soft
sediment depths were determined by physically probing along 30 transects spaced 500
ft apart throughout the HRSA. These probing depths were useful in designing the
number and location of cores collected as part of the RI.

During this investigation, both sides of the shoreline were inspected by boat during
high and low tides. During high tide, observations were made of types of shoreline
stabilization, adjacent land use and vegetation at and above the high tide line.
Observations of mudflats, habitat, outfalls, and other pertinent features were also
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made, where possible. Mudflat locations and length, intertidal and shoreline vegetation,
depositional characteristics, wildlife observations, and outfalls/discharge points were
documented during low tide.

Task 3 centered on identifying potential sources to the HRSA including, but not limited
to, permitted and unpermitted direct or indirect dischargers, potential groundwater
discharges, publicly owned treatment works, stormwater outfalls, and CSOs. This final
task was initiated as part of the Reconnaissance Program and is currently ongoing.

2.2  Remedial Investigation Report

The RI Program was implemented to evaluate the preliminary nature and extent of
constituents in sediments of the HRSA and to conduct a SLERA, which is further
described in Section 2.2.1 below. Under the RI program, sediment samples were
collected during the fall of 2006. A total of 37 cores were collected along 15 transects
spaced approximately 1,000 ft apart. The target depth of the sediment cores varied
from 2 to 12 ft based on sediment thickness information obtained during the
Reconnaissance Program. In addition, 19 shallow cores (top 6 inches) were collected
from 6 of the 12 mudflats identified as part of the Reconnaissance Program.

A total of 199 sediment samples were collected from the sediment cores and mudflat
samples: 132 for chemical and physical analysis and 67 for radiochemical analysis.
Parameters analyzed included pesticides, Aroclor polychlorinated biphenyls (PCBs),
semivolatile organic compounds (SVOCSs), volatile organic compounds (VOCs), target
analyte list (TAL) metals, cyanide, acid volatile sulfides/simultaneously extracted
metals (AVS/SEM), hexavalent chromium, PCB congeners, chlorinated herbicides,
polychlorinated dibenzodioxins (PCDDs) / polychlorinated dibenzofurans (PCDFs),
total extractable petroleum hydrocarbon (TEPH), radiochemistry, and physical
parameters.

The results of the analyses were presented in the HRSA RI Report. In addition, the
HRSA RI Report characterized the distributions of regional COls in the HRSA. The list
of regional COls was developed from the operational and remedial histories presented
for each site, as well as from historical knowledge of the surrounding water bodies.

COils detected at the highest frequency (greater than 90 percent of samples) included
mercury, lead, total chromium, total PCBs, and TEPH. Additional COls detected at a
high frequency (50 to 90 percent of samples) included naphthalene, total polycyclic
aromatic hydrocarbons (PAHS), total DDT, and 2,3,7,8-tetrachlorodibenzo-p-dioxin
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(2,3,7,8-TCDD). Despite the frequency of detection, the high variability of detected
inorganic compounds, naphthalene, PAHs, PCBs, and TEPH among in-river and
mudflat sediment samples precluded conclusions regarding detailed spatial trends
and/or gradients. Four general observations could be made: 1) sediments obtained
from cores located in the southern section of the HRSA contained higher
concentrations of COls than those in the northern HRSA; 2) sediments obtained from
cores located closer to shore contained higher concentrations of COls than those
farther from shore ; 3) higher mean concentrations of COls were detected in the upper
2 ft (generally in the top 6 inches) of sediment, with mean concentrations generally
decreasing with depth; and 4) high variability among detected concentrations of COIs
in samples collected precludes any conclusions regarding spatial trends and/or
gradients in the in-River and mudflat samples. A notable exception was found at Core
005, where higher concentrations were observed at depth than in surficial sediments.

2.2.1 Screening-level Ecological Risk Assessment

Per applicable USEPA (1997) and NJDEP (1998) guidance and regulatory
requirements, a SLERA was conducted as part of the Rl to assess the need and level
of effort necessary to conduct a more detailed BERA. A conservative screening
process was used to determine which chemical constituents could potentially pose
risks to ecological receptors (USEPA 2001b).

Because there were no available data on chemical constituents for organisms within
the food web in the HRSA, it was not possible to estimate bioaccumulative risks.
Therefore, the risk characterization for the SLERA was based solely on the results of a
conservative sediment screening process, which established a list of constituents of
potential ecological concern (COPECSs) based both on direct toxicity (i.e., direct
exposure to sediments) and indirect exposure (i.e., ingestion of prey in the food web,
potentially resulting in bioaccumulation/biomagnification). A total of 18 inorganic
compounds, dioxin/furans (assessed collectively as 2,3,7,8-TCDD toxicity equivalents
[TEQs]), PCBs (assessed as total PCBs and 2,3,7,8-TCDD TEQs), 18 pesticides, 26
SVOCs (including 18 PAHSs), and five VOCs were identified as COPECs in sediment
for the HRSA.

The results of the SLERA indicated that sufficient sediment data and information exist
to demonstrate that constituents are present in sediments within potential habitats of
the HRSA that may be used by various ecological receptors (benthic and epibenthic
invertebrates, fish, birds, and mammals), and ecological risks cannot be ruled out for
many of these constituents, which were identified as COPECs. However, the lack of
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bioaccumulation data for organisms in the food web of the HRSA limited the ability of
the SLERA to screen for potential risks from bioaccumulation/biomagnification in the
food web via the ingestion pathway. As a result, it was concluded that a BERA is
needed for the HRSA to evaluate risks that might be posed by the COPECs identified
in the SLERA.

2.2.2 Conceptual Site Model

The conceptual site model (CSM) was identified as part of the Rl and SLERA. The
physical setting, site history, demography and land use characteristics of the HRSA are
described Section 2 of the HRSA RI Report and are described in greater detail in the
approved HRSA RIWP. Section 2 of the HRSA RI Report also provides additional
detail on the hydrodynamics and ecology of the HRSA as they relate to the
development of the CSM, which is further described in Section 5 of the HRSA RI
Report. A graphical presentation of the HRSA CSM is presented in Figure 2-1. The
CSM demonstrates how organisms at various levels of the food web may be exposed
to COPECs in the HRSA. The CSM will be refined pending results of the additional
nature and extent investigation and BERA activities proposed in this SRIWP.
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3.  Sampling Program Design

The NJDEP Field Sampling Procedure Manual (NJDEP 2005) describes the process
for creating a sampling plan utilizing USEPA’s Data Quality Objectives Process for
Hazardous Waste Site Investigations (USEPA 2000a). This USEPA document
provides a seven-step DQO process useful in designing sampling programs. Questions
fundamental to formulating project-specific DQOs include:

Step 1 - What problems will be studied and what are the objectives of the
project?

Step 2 - What specific decisions must be made or questions resolved on the
basis of the data to be collected?

Step 3 - What types of data are required, how are the data to be obtained and
managed, and how will they be used?

Step 4 - What are the spatial limits and what are the temporal limits?

Step 5 - How will the data, once collected, be synthesized and interpreted to
make a decision?

Step 6 - Specify tolerance limits on decision error - what are the acceptable
performance limits and constraints that will limit performance?

Step 7 - Optimize the design for obtaining data - what is the optimum approach in
terms of the cost-benefit ratio for meeting DQOs?

The DQO process for this SRIWP is outlined in the following section.
3.1 Data Quality Objectives
3.1.1 DQO Step 1 — State the Problem

Section 1 of this SRIWP identifies the objectives of this sampling program. As
described, the work is being conducted to fulfill the following data needs:

e Supplemental nature and extent characterization
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e Regional background/reference area sampling

e BERA investigation

3.1.2 DQO Step 2 - Identify the Decision

In consideration of the requirements of NJDEP and the Group, the program will focus
on specific objectives that, when addressed, will lead to a more complete
understanding of the nature and extent, and potential risks posed by chemical

constituents in HRSA sediment. Each objective is defined below.

Supplemental Nature and Extent Characterization

As part of the RI Program, analytical data were collected from within numerous
sediment pockets located throughout the HRSA. The focus of the work was to assess
the preliminary horizontal and vertical distribution of specific contaminants. While these
data provided sufficient information to preliminarily characterize HRSA sediments, the
collection of additional data will allow for a more refined trend analysis, and will better
reflect contaminant gradients from the three sites. The additional data will also
supplement the existing dataset for the BERA.

More specifically, the nature and extent data gaps identified include the need for:

e Further delineation where oil-like substances were observed in sediments along
one of the three sites

e Additional constituent data in deep sediments at Core location 005

e Additional constituent data from select locations adjacent to the three sites to
further evaluate COI distribution in sediment

e Additional constituent data from surface sediments in mudflats not sampled as
part of the initial RI Program (collected as part of the BERA)

Regional Background/Reference Area Sampling

To understand the context of the HRSA in relation to the larger Hackensack River
system, it is important to characterize regional background conditions. While some
downstream data currently exist, additional sampling in the upstream area will help to
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further refine this assessment. These additional data will also provide information for
the BERA to help differentiate site-specific risks from regional background risks.

Baseline Ecological Risk Assessment

Pursuant to NJDEP and USEPA risk assessment guidance, a BERA is necessary to
assess whether the COPECs identified in the SLERA may be adversely affecting
ecological receptors that reside in or utilize the HRSA. The BERA will evaluate
incremental risks potentially associated with the sites, relative to the urban
background conditions, and will consider risks that may be attributable to other
known sources of contaminants. As demonstrated in the SLERA, there is only a
limited amount of risk-based data available for the HRSA. The primary data gaps that
need to be addressed to complete the BERA include:

e A habitat characterization that takes into account a larger portion of the adjacent
wetlands/uplands of the HRSA than was previously characterized in the
Reconnaissance Investigation Report

e Surface sediment chemistry data in the HRSA mudflats (not previously sampled
or remediated) and adjacent subtidal areas

e Benthic invertebrate community data
e Sediment toxicity data for benthic invertebrates

e Tissue data from various species of fish and shellfish at different trophic levels in
the food web

e Comparable data in select background/reference locations upstream from the
HRSA

As part of the HRSA RI Program, analytical data were collected from the top 6 inches
of sediment. While these data provided sufficient information for the SLERA and for
characterizing sediment quality along the HRSA, additional surface sediment
samples are needed in conjunction with toxicity testing and benthic community
analysis to assess risks to benthic invertebrates through a sediment quality triad
(SQT) approach. Surface sediment data are also needed to evaluate
bioaccumulation relationships between sediment COPECs and fish/shellfish. In
addition, tissue data from food web organisms are needed to assess potential risks
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to aquatic organisms, birds, and mammals. Because no data exist for chemical
concentrations in any portion of the food web in the HRSA, fish and shellfish (i.e.,
crab) tissue data need to be collected to determine these potential risks.

3.1.3 DQO Step 3 - Identify Inputs to the Decision

The following data and information were used in designing the Supplemental RI
Sampling Program:

e Data summarized in the HRSA RI Report regarding the physical, chemical, and
geotechnical properties of the HRSA sediments

e Results of the SLERA including the known food web of the HRSA and those
constituents identified as COPECs

e Historical bathymetric records, including those related to dredging, infilling, and
other anthropogenic activities that may influence bathymetry

e Historical and current studies of sediment transport and deposition within the
HRSA

e Historical and current hydrologic and hydrodynamic data, including river flow and
tide data

e Historical and current data and information on the ecological habitats and
conditions in the HRSA

e The CSM for the HRSA

In combination with the data that are ultimately collected by this program, this
information will be valuable in establishing current conditions of the HRSA and
addressing data gaps.

3.1.4 DQO Step 4 — Define the Study Boundaries

The HRSA consists of a 2.7-mile portion of the River (Figure 1-2). As shown in Figure

1-2, the area extends from one-half mile upstream of the Diamond Site, to one-half
mile downstream of the Seaboard Site.
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The vertical boundaries for this sampling effort extend to a maximum depth of 20 ft.
Depth determinations were generally developed based on sediment thicknesses
obtained as part of the Rl and Reconnaissance Programs.

3.1.5 DQO Step 5 - Develop a Decision Rule

The following questions present the decision rules that will be used to meet the
objectives presented in Step 2.

Supplemental Nature and Extent Characterization

e What is the nature and extent of chemical constituents in sediments in the
HRSA?

e What is the nature and extent of oil-like substances in sediments along an area
near one of the sites?

Regional Background/Reference Area Sampling

e What is the distribution of chemical constituents in sediments and biological
tissue in the regional background/reference area?

e What is the magnitude of current ecological risks, if any, present in the regional
background/reference area?

Baseline Ecological Risk Assessment

e What is the extent of chemical constituents in surface sediment and biological
tissue of the food web in the HRSA?

e What are the potential current ecological risks posed by COPECs in the HRSA?

e Are the current potential ecological risks present in the HRSA elevated when
compared to background risks?

e Do the potential ecological risks in the HRSA warrant the site to be further
evaluated in a Feasibility Study?
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3.1.6 DQO Step 6 — Specify Limits on Decision Errors
The sampling design should strive to identify possible sources of error and minimize
them, to the extent practical. Several types of errors may be encountered in the

sampling program and during the BERA process; each is described below.

Sediment and Tissue Sampling and Analysis

Measurement errors are the result of imperfection inherent in the measurement and
analysis of the samples. Both random and systematic errors can be introduced during
the physical collection of the sample, sample handling and analysis, and data handling.

Errors introduced during these steps will be controlled by preparing and following
SOPs and establishing appropriate controls for data quality (as outlined in Section 7).
These controls apply to field procedures (e.g., adherence to SOPs, field equipment
calibration, equipment, field duplicates), laboratory analytical errors (e.g., calibration
standard, interval standard and surrogate recoveries, laboratory control sample [LCS]),
and data validation.

Sample design error is the result of the inherent variability of the sampled population
over space and time, sample collection design, and the number of samples available
upon which to base the decision. Because it is impossible to sample every inch of the
River, there is always a possibility that some feature of the natural variability is missed.
Sampling design error can increase the chance for misrepresenting the natural
variability by random error (imprecision) or systematic error (bias) in sampling.

As the number of samples controls how well the population is characterized, use of the
DQO process requires that the variability of data be understood to evaluate the trade-
off between uncertainty (confidence limit) and sampling intensity. Additionally, the
sampling has been segregated into various regions based on geomorphic areas to
address part of the inherent variability present in the Hackensack River. This
stratification will reduce the overall unexplained variability in the data and increase the
power of subsequent statistical analysis.
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BERA

A number of potential decision errors can be made in the risk assessment process due
to the subjective nature and high uncertainty associated with the risk paradigm
(USEPA 1998). Sources of uncertainty are encountered throughout the risk
assessment process and can include variability and uncertainty about a quantity’s true
value. All risk assessments involve substantial sources of uncertainty and oftentimes
uncertainties from different sources are compounded. The quality of a risk assessment
is determined by the extent to which the uncertainties are recognized and dealt with in
a comprehensive, transparent, and repeatable manner.

Variability and uncertainty about a quantity’s true value contribute to decision errors
when estimating the value of a parameter. Examples of variability include organic
carbon data, seasonal differences in an organism'’s diet, or differences in toxicity
among different species. Variability is described by presenting a distribution or specific
percentiles from it (e.g., mean, 95™ percentile). Similarly, to quantify uncertainty about
a quantity’s true value, standard statistical methods are used to construct probability
distributions or point estimates (e.g., confidence limits; USEPA 1998).

The uncertainty and variability in the BERA will be minimized through site-specific data
collection that includes adequate sample representation (i.e., key food web organisms
at different trophic levels, paired sediment/toxicity/benthic community data from each
sampling location, spatial diversity among sampling locations within the HRSA);
reasonable sample replication and controls; QA/QC of sample collection, processing,
and analyses; and non-biased statistical analyses of the resulting data. Quantitative
and qualitative uncertainty analyses will be conducted and presented in detail in the
BERA. These steps will minimize the effects of uncertainties on the results and
conclusions of the risk assessment.

3.1.7 DQO Step 7 — Optimize the Design for Obtaining Data
Based on Steps 1 through 6, the Supplemental Rl Program for the HRSA was
developed to generate data expected to satisfy the DQOs and overall goals of the

project. The following section presents the scope of work for each task. In addition,
Table 3-1 summarizes the proposed scope and associated data uses.
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3.2 Investigation Approach

The following provides an overview of the work to be conducted for the SRIWP as it
relates to the DQOs.

3.2.1 Supplemental Nature and Extent Sampling

To further evaluate the nature and extent of COPECs in the HRSA (including
assessing gradients from sites), sediment cores will be advanced along the western
site of sites. Sediment thickness information obtained during the Reconnaissance and
RI Programs has been used to locate these cores. Sediment samples will be collected
from the cores using the same segmentation scheme as was used in the 2006 RI
Sampling Program. In addition, one deep core will be collected at former Rl Core 005
to vertically delineate the extent of COPECs at that location.

Surface sediment grab samples will be collected from mudflats not sampled as part of
the RI Program. Mudflat 8 has been removed as part of the near shore sediment
removal action on-going at the Seaboard site; therefore, this mudflat will not be
included in this investigation program. Surface sediment sampling will be conducted as
part of the BERA discussed in Section 3.2.3.2.

To evaluate the extent of oil-like substances observed in sediments in the vicinity of
one of the three sites during the 2006 Rl Sampling Program, sediment cores will be
collected near Rl Cores 011 and 012 (Transect 11) and Core 013 (Transect 13).
Sediment cores will not be advanced near Core 006 (where oil-like substance was
observed in the southern HRSA) because delineation in this area was completed by
PSE&G during the investigation of the Former West End Gas Works site. Cores will be
collected in an approximate 100-ft grid pattern and visually assessed for the
presence/absence of oil-like substances. Samples may then be collected for analysis
of PAHs, TEPH, and total organic carbon (TOC) to delineate and/or further
characterize oil-like substance in sediment.

3.2.2 Regional Background/Reference Area Sampling

To assess regional background conditions, the literature review completed as part of
the Reconnaissance Investigation Report will be updated; a literature search to identify
sediment quality data outside the HRSA will be completed; and one or more suitable
background/reference areas will be selected from the upstream area, as well as from
the downstream area, if necessary.
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Anticipated background/reference areas include upstream in-river (i.e., subtidal) and
mudflat locations and will be selected at locations away from known current and
historical sources, such as industrial facilities/activities and storm/sanitary discharges.
Concentrations of COPECs in background locations will be compared to COPEC
concentrations in samples from the HRSA. In addition, potential ecological risks in the
background area will be evaluated relative to potential ecological risks in the HRSA.

3.2.3 Baseline Ecological Risk Assessment

The following section outlines the general approach for conducting the sampling
required to complete the BERA. It also describes how the risk assessment will be
conducted after the data are collected and analyzed. The BERA process follows
guidelines provided by NJDEP (1998) and USEPA (1997) and includes an exposure
and effects evaluation and a risk characterization.

3.231 Shoreline Habitat Characterization

Although a shoreline habitat characterization was previously conducted during the
Reconnaissance Investigation, a more extensive characterization of the HRSA
shoreline will be conducted for the BERA. This will include biological surveys and
characterization of the shoreline beyond 100 ft from the River's edge. These data will
provide key information on population integrity and habitat diversity for species residing
in or utilizing the HRSA.

3.2.3.2 Sediment and Tissue Data Collection

The BERA will utilize a combination of existing/historical data, as well as new data that
will be collected. Surface sediment samples will be collected in conjunction with
sediment toxicity testing and benthic community data to assess risks to benthic
invertebrates through an SQT assessment. Surface sediment data are also needed to
evaluate bioaccumulation relationships between sediment COPECs and fish/shellfish.
Data will also be collected to assess risks to the key groups of organisms that comprise
the food web of the HRSA, as identified in the Reconnaissance Investigation Report
and HRSA RI Report:

e Primary consumers — benthic invertebrates

e Omnivorous crustaceans — e.g., blue crab (Callinectes sapidus)
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e Forage fish — e.g., mummichog (Fundulus heteroclitus)

e Predatory fish — e.g., striped bass (Morone saxatilis), white perch (Morone
americana)

e Piscivorous birds — e.g., herons and egrets (Family Ardeidae), belted kingfisher
(Ceryle alcyon)

e Piscivorous mammals — e.g., mink (Neovison vison) or river otter (Lontra
Canadensis)

The focused data collection program will be designed to synoptically collect data from
intertidal (mudflat and associated wetland fringes) and subtidal areas of the HRSA to
address ecological risks to these organisms via three general categories:

e SQT assessment to determine risks to benthic invertebrates and bioavailability of
COPECs from sediment to the food web

e Forage fish (e.g., mummichog [Fundulus heteroclitus]) tissue data at the mudflat
SQT sampling locations to evaluate bioaccumulation/risk for localized fish
populations, and to assess risks to populations of upper-trophic level fish and
piscivorous birds and mammals that feed on these organisms

¢ Resident and migratory fish and shellfish (e.g., blue crab) tissue samples with
varying feeding guilds to assess risks to populations of these organisms, as well as
piscivorous birds and mammals that utilize the system and feed on these
organisms

The tissue and sediment data collected from the HRSA will be compared to sediment
and tissue data collected in the background/reference area as well as tissue data for
similar species from the Newark Bay Estuary to determine any apparent differences
among the datasets. In addition, biota-sediment accumulation factors (BSAFs) will be
calculated to assess the potential for uptake of contaminants from the sediment into
fish tissue. The tissue data will also be used to construct and run wildlife food web
exposure models for birds and mammals.
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3.2.3.3  Assessment and Measurement Endpoints

Together, the sediment and fish/shellfish tissue data collected, along with the
existing/historical data and a more extensive habitat characterization along the
shoreline, will provide a basic set of information that can be used to fulfill the risk
assessment requirements under New Jersey and USEPA guidelines. Specifically,
these data will be used to address each assessment endpoint identified in the problem
formulation phase of the SLERA. Several detailed measurement endpoints are
proposed below to demonstrate how the sediment and tissue data will be specifically
used to assess ecological risk in the HRSA.

e Survival and maintenance of a normally functioning benthic invertebrate
community

o Compare sediment COPEC concentrations to toxicity-based screening values
0 Conduct laboratory chronic toxicity bioassays with Leptocheirus plumulosus
using HRSA, background, and reference control sediment and statistically

compare the biological responses

0 Conduct benthic community analysis and use multi-metric or multivariate
statistical techniques to compare to reference datasets

o Evaluate any statistically significant relationships between sediment data and
the results of toxicity tests and benthic community metrics

e Survival and maintenance of normal reproducing populations of epibenthic
invertebrates (e.g., crustaceans, shrimp)

0 Compare COPEC concentrations in blue crab (Callinectes sapidus) and/or
other tissue samples to literature-based critical body residue (CBR) data

e Survival and maintenance of normal reproducing populations of fish — e.g.,
mummichog (Fundulus heteroclitus), white perch (Morone americana), Atlantic
menhaden (Brevoortia tyrannus), striped bass (Morone saxatilis)

o Compare COPEC concentrations from fish tissue to literature-based CBR data

o Document gross and/or histopathological lesions in fish
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e Survival and maintenance of normal reproducing populations of piscivorous birds
—e.g., wading birds (herons, egrets [Family Ardeidae]) and/or belted kingfisher
(Ceryle alcyon)

o0 Run food web dose models using sediment chemistry data, prey species (i.e.,
mummichog) tissue data and compare results to literature-based toxicity
reference values (TRVs)

e Survival and maintenance of normal reproducing populations of piscivorous
mammals — e.g., mink (Neovison vison) or river otter (Lontra Canadensis)

o Run food web dose models using sediment chemistry data, prey species (i.e.,
mummichog, blue crab) tissue data and compare results to literature-based
TRVs

3.2.3.4  Exposure and Effects Assessment

Risk is a function of exposure and toxicity. The exposure analysis of the BERA
consists of characterizing the receptors and exposure pathways within the HRSA
(including estimates of areal and seasonal use factors for migratory or semi-
migratory species), and determining the exposure point concentrations (EPCSs) for
each environmental exposure medium (i.e., sediment and biological tissue). The
effects evaluation focuses on establishing thresholds that are potentially indicative of
ecological effects for each of these media. The EPCs are then compared to the
appropriate ecotoxicity threshold values (i.e., CBRs and TRVs) to evaluate ecological
effects. The following sections describe how the EPCs will be calculated and how the
sediment and biological tissue threshold toxicity values will be compiled.

Exposure Point Concentrations

Estimates of chemical concentrations at points of potential exposure are necessary
to evaluate chemical intake by potentially exposed receptors. USEPA (1989a)
guidance uses an average concentration to represent a reasonable estimate of the
concentration likely to be contacted over time and recommends that the 95 percent
upper confidence limit (95 percent UCL) on the average be used because of the
uncertainty associated with estimating the true average concentration at a site.

The EPCs for each COPEC detected in greater than 10 percent of the samples will
be calculated following guidance provided by USEPA (2002a) using the ProUCL
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software package (Version 4.0) developed by USEPA (2007). The EPC will be
evaluated as the 95 percent UCL, the maximum, and distributions of concentrations
detected at the site for the various sediment and tissue datasets. This approach is
most reasonable in evaluating potential risks, and in characterizing the uncertainties
associated with and the variability of the data and risk results from a site.

Sediment Quality Guidelines

Sediment EPCs will be compared to existing sediment quality guidelines as set forth
by NJDEP, NOAA, USEPA, or other regulatory agencies, including but not limited to,
the following:

e NJIDEP Ecological Screening Criteria (ESC) Table. Updated July 2008.
Available: http://www.nj.gov/dep/srp/guidance/ecoscreening/

e NOAA Screening Quick Reference Tables (SQuIRT). 2008. NOAA OR&R Report
08-1, Seattle, WA, Office of Response and Restoration Division, 34 pp

e Swartz. 1999. Consensus Sediment Quality Guidelines for Polycyclic Aromatic
Hydrocarbon Mixtures. Environmental Toxicology and Chemistry 18(4):780-787

e MacDonald et al. 2000. Development and evaluation of consensus-based
sediment effect concentrations for polychlorinated biphenyls. Environmental
Toxicology and Chemistry 19(5):1403-1413

As prescribed by N.J.A.C. 7:26E-3.11 and NJDEP (1998) the following references
will also be utilized:

e Long etal. 1995. Incidence of adverse biological effects within ranges of
chemical concentrations in marine and estuarine sediments. Environmental
Management 19:81-97

e USEPA. 1989b. Briefing Report to the EPA Science Advisory Board on the
Equilibrium Partitioning Approach to Generate Sediment Quality Criteria, EPA
440/5-89-002. Office of Water, Washington D.C., 154 pp

e MacDonald et al. 1992. The development of Canadian marine environmental

quality guidelines. Marine environmental quality series no. 1. Environment
Canada Ecosystem Sciences and Evaluation Directorate, Ottawa. 121 pp
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Critical Body Residue Data

A chemical residue approach, termed a CBR, is used to evaluate potential risks posed
by COPEC:Ss to fish and large macroinvertebrates (e.g., blue crab). The CBR method
relies on the identification of whole body concentrations of a chemical that have been
demonstrated to be associated with adverse effects on a target organ or system in a
variety of aquatic organisms or phylogenetic groups. A CBR is a contaminant- and
taxon-specific threshold concentration measured in biological tissue above which
adverse effects of ecological relevance would be anticipated to occur based on one or
more studies that have been conducted in the field or laboratory. When data do not
exist for a particular receptor of interest, or the data for that receptor are deemed
inadequate for risk assessment purposes, then surrogate CBR data can be used from
related or similar taxonomic organisms. Generally the CBR-based effects are
measured based on mortality or reproduction endpoints which are the most relevant for
estimating the potential for adverse population-level effects. CBR data for the HRSA
BERA will be obtained from relevant literatures sources and databases including, but
not limited to the following:

USACE and USEPA Environmental Residue-Effects Database (ERED;
USACE/USEPA 2003), available online: http://el.erdc.usace.army.mil/ered

e Handbook of Chemical Assessment: Health Hazards to Humans, Plants, and
Animals (Eisler 2000)

e Environmental Contaminants in Wildlife: Interpreting Tissue Concentrations
(Beyer et al. 1996)

e Linkage of Effects to Tissue Residues: Development of a Comprehensive
Database for Aquatic Organisms Exposed to Inorganic and Organic Chemicals

(Jarvinen and Ankley 1999)

e Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality
Assessment: Status and Needs (USEPA 2000b)

Other literature sources as needed

For bioaccumulative, organic compounds for which CBRs are not currently available
or are not of sufficient quality, CBRs may be developed based on quantitative
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structure activity relationships. McCarty and Mackay (1993) compiled a list of
estimated residues for various compounds and effect classes.

Toxicity Reference Values

Tissue thresholds for upper-trophic level organisms such as birds and mammals are
referred to as TRVs. A TRV is defined as a dose level (based on laboratory
toxicological investigations) above which a particular ecologically relevant effect may
be expected to occur in an organism following chronic dietary exposure, and below
which it is reasonably expected that such effects will not occur (USEPA 2005). Rather
than deriving a single point-estimate associated with specific adverse biological effects,
both high and low TRVs are derived for each wildlife receptor and each COPEC to
bracket the effect threshold level. The low TRV is a conservative value consistent with
a chronic no observed adverse effects level. It represents a level at which adverse
effects are unlikely to occur, and is used to identify sites posing little or no risk.
Conversely, the high TRV is a less conservative estimator of potential adverse effects,
representing a level at which adverse effects are more likely to occur, and is consistent
with a chronic lowest observed adverse effects level.

TRVs will be compiled from available literature sources and databases including, but
not limited to, the above mentioned for CBRs as well as the following additional
sources:

e Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al. 1996)

e TRVs derived for the USEPA Ecological Soil Screening Level documents (USEPA
2005)

The list of TRVs and CBRs that are developed for the HRSA will be provided to NJDEP
in a memorandum for review and approval prior to conducting the BERA.

3.2.35 Risk Characterization

In the risk characterization step of the BERA, exposure and effects data are
integrated into a statement about risk for each assessment endpoint established in
the Problem Formulation (as provided in the SLERA). A weight-of-evidence approach
will be used to interpret the implications of different studies or tests for each
assessment endpoint. The risk characterization will include a detailed qualitative and
a quantitative presentation of the risk results and uncertainties.
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Quantitatively, EPCs will be compared to toxicity screening or reference values to
derive hazard quotients or hazard indices for contaminants with the same mechanism
of toxicity. Risks will then be characterized as low, medium, or high, depending on the
magnitude of the hazard quotient. In addition, comparisons of risk estimates in the
HRSA will be made with risk estimates from the regional background/reference areas
to determine the incremental site risk associated with the Group facilities verses other
sources.

Qualitatively, risk estimates will be placed in context with a description of their extent,
magnitude, and potential ecological significance in the HRSA. In addition, a description
of the various inherent uncertainties of the risk assessment process will be provided,
as well as a perspective on their potential effects on the risk assessment conclusions.
The results of the BERA will be used by NJDEP and the Group to evaluate risk
management needs and, specifically, the need for a feasibility study to evaluate
potential risk-based remedies for the HRSA.
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4. Field Sampling Plan

This Supplemental Rl Sampling Program involves the collection and analysis of
sediment and tissue samples from the HRSA, and is based on a deterministic sampling
design primarily associated with judgmental techniques. Judgmental sampling is the
biased selection of sampling locations based on historical information, visual
inspection, and professional judgment. The associated sampling depths and
segmentation schemes were developed based on information gathered from the
Reconnaissance and Rl Programs, and are meant to meet the stated DQOs.

Specific details regarding the sample collection process as they relate to each DQO
are identified below. Tables 4-1 through 4-3 provide a summary of the estimated
number of samples, including QA/QC samples. Coordinates for each anticipated
sampling location are provided in Tables 4-4 through 4-6 and are illustrated in Figures
4-1 and 4-2. The field SOPs for this SRIWP are provided in Appendix A as follows:

e SOP No. 1 - Field Documentation

e SOP No. 2 — Decontamination

e SOP No. 3 — Containers, Preservation, Handling, and Tracking of Samples for
Analysis

e SOP No. 4 — Positioning

e SOP No. 5 — Habitat Characterization

e SOP No. 6 — Sediment Collection Using Hand Coring Device
e SOP No. 7 — Sediment Collection Using Vibracoring Device
e SOP No. 8 — Core Processing

e SOP No. 9 — Surface Sediment Sampling for Sediment Chemistry and Toxicity
Tests

e SOP No. 10 — Benthic Invertebrate Community Sampling

e SOP No. 11 — Fish Tissue Sampling
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e SOP No. 12 — Crab Tissue Sampling
e SOP No. 13 — Management and Disposal of Residuals
e SOP No. 14 — Tide Gage Installation

4.1  Supplemental Nature and Extent Sampling

To supplement the nature and extent evaluation of chemical constituents along the
HRSA, cores will be collected from nine transects within the HRSA. Specifically, one
core will be advanced to approximately 4 ft below sediment surface (bss) near the
western shoreline along Transects 6, 8, 10, 12, 14, 16, 18, and 20, and between
Transects 23 and 24. The 4-ft cores will be split into three segments for chemical
analysis (0 to 0.5, 0.5 to 2, and 2 to 4 ft) for a total of 27 sediment samples. One
additional core will be advanced to approximately 20 ft bss along Transect 5 near Core
005 to further assess sediment quality at this location. Four segments will be collected
from this core (12 to 14, 14 to 16, 16 to 18, and 18 to 20 ft) for chemical analysis.
Target analytes will be consistent with those evaluated in the RI, with the exception of
AVS/SEM and radiochemistry, which will not be evaluated from core samples (Table 4-
1).

Surface sediment samples will be collected as part of the BERA from grab samples
along the five previously unsampled, remaining mudflats identified in the HRSA
(Mudflats 3, 5, 7, 10, and 12). Note that although Mudflat 8 was not previously
sampled, this mudflat has already been remediated as part of the IRMs for the
Seaboard Site (Section 1.3). Analytical parameters in the surface sediment will be the
same as those for the cores in addition to AVS/SEM analysis. Sample collection is
detailed in Section 4.3.2.

To evaluate the extent of oil-like substances in HRSA sediments, sediment cores will
be collected in a grid-like pattern near RI Cores 011 and 012 (Transect 11) and 013
(Transect 13; Figure 4-2). Initial cores will be advanced to a depth of approximately 4 ft
bss and will be adjusted based on field observations to vertically delineate oil-like
substance. Cores will be visually inspected for the presence of oil-like substances and
screened with a photoionization detector (PID). Sampling will start at the locations
where oil-like substance was previously observed (Rl Cores 011, 012, and 013).
Delineation cores will be collected outward in approximate 100 ft increments in a grid
pattern until oil-like substances are no longer observed. When oil-like substances are
no longer observed, additional cores will be collected 50 ft from the last core where oil-
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like substances were observed to complete the horizontal delineation. Proposed
delineation core locations depicted on Figure 4-2 will be adjusted (increased or
decreased) based on field observations.

Oil-like delineation sediment cores may be segmented for laboratory analyses.
Segmentation intervals will be completed consistent with procedures followed in this
SRIWP and the previous RI Program. Select samples will be analyzed for PAHs,
TEPH, TOC, and grain size (Table 4-1). Sediment sample selection will be based on
field screening observations.

Sediment cores will be collected and processed following SOP Nos. 6, 7, and 8 and
procedures summarized in Sections 4.1.1 and 4.1.2. In the event that cores are to be
collected from the same sampling location as grab samples, the cores will be collected
prior to collecting the grab samples and the first interval of the core will not be analyzed
(i.e., the grab sample will be used to characterize surface sediment chemistry in this
area).

4.1.1 Sediment Core Collection

To collect sediment cores for the nature and extent sampling, hand coring or
vibracoring techniques will be used. Hand coring devices may be used to collect
surface and subsurface sediment samples in relatively shallow waters. Details of the
hand-coring procedures are presented in SOP No. 6 — Sediment Collection Using
Hand Coring Device.

Vibracoring is the process of obtaining a continuous, well-preserved core from water-
saturated, unconsolidated sediment. Vibracoring will be conducted from a vessel
designed for deployment of the vibracorer and for the installation of the vibracorer and
ancillary equipment. Prior to commencement of coring activities, the vessel will be
positioned in accordance with SOP No. 4 — Positioning. Details of the vibracoring
procedure are presented in SOP No. 7 — Sediment Collection Using Vibracoring
Device.

Field conditions and professional judgment will be used to determine which method is
appropriate for a given location; however, vibracoring will be preferred. The
bathymetric survey and sediment data obtained during the Reconnaissance and RI
Programs will be useful for this purpose as well.
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Sediments will be retained in a polybutyrate core tube of nominal 4 inches outer
diameter. The appropriate sample volume will be obtained from a single core (“primary
core”), advanced to the target penetration (Table 4-4) or refusal if the target penetration
cannot be reached. For a given core, the field crew will attempt to obtain the targeted
penetration and recovery no more than three times. In cases where all three attempts
are unsuccessful, the Lead Consultant PM will be contacted and professional judgment
and field conditions will be used to determine if additional cores should be attempted.

4.1.2 Sediment Core Processing

Following collection activities, the cores will be brought to the on-shore Sample
Processing Area for logging, photographing, and sample preparation. Core processing
procedures are presented in SOP No. 8 — Core Processing, and will be followed during
sample collection. Sampling equipment used during sample processing and collection
will be decontaminated in accordance with SOP No. 2 — Decontamination.

Once the sample intervals have been identified, the sediments within the core will be
observed and logged as described in SOP No. 8 — Core Processing. The exact
processing procedures are dependent upon whether the core contains high water
content sediments. Samples for chemical analyses will be collected from the pre-
determined intervals presented in Section 4.1. Samples for VOCs will be taken directly
from the core using the EnCore® sampling system, or similar VOC preservation
sampling method. Samples for other analyses will be homogenized in a
decontaminated stainless steel bowl prior to placing into sample jars for shipment to
laboratories.

SOP No. 8 — Core Processing also presents the sample segments if a penetration
depth less than the target depth is achieved. Additionally, if limited sample volume is
recovered, the chemical analysis hierarchal prioritization provided in Table 4-7 will be
followed. Table 4-7 also presents the desired minimum sample weights for each
analysis.

4.2 Regional Background/Reference Area Sampling
Two cores will be collected from sampling locations upstream of the HRSA to
represent regional background conditions. Three sediment depth intervals will be

collected from each core for a total of six sediment samples for chemistry analysis.
Core samples will be collected and processed as described in Section 4.1 above.
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Composite surface sediment grab samples will be collected from two upstream
reference area mudflat locations and one subtidal location, for a total of three
composite surface sediment grab samples for chemistry analysis. The same two
mudflat sediment locations will also be sampled for composite mummichog and crab
tissue samples. In addition, three surface sediment samples will be collected for use
as reference sediment for toxicity testing and three samples from each of three
locations (total of nine samples) will be collected for benthic community analysis
(Table 4-2). These will be collected as described in Section 4.3.

The sampling locations selected for background/reference area sampling will be
determined in the field and will be outside of the site’s potential influence and away
from other direct sources of potential contamination, such as hazardous waste sites,
sewer/storm water outfalls, etc. The Group will seek NJDEP approval of the target
background/reference sampling locations pending their selection. The samples
collected from these areas will be analyzed for the same chemical parameters as the
HRSA samples. Sediment sample collection and processing will follow the same
procedures and SOPs as described in Section 4.1. The sediment toxicity samples
collected from the reference area will be used as a negative control for the samples
collected from the HRSA. The surface sediment, mummichog, and crab tissue
samples that are collected from the background/reference area will be used as
regional background samples.

4.3 Baseline Ecological Risk Assessment

The following section describes the detailed collection of data required to complete
the BERA.

4.3.1 Shoreline Habitat Characterization

The shoreline habitat characterization will occur following procedures outlined in

SOP No. 5 — Habitat Characterization. The objectives of the shoreline habitat

characterization assessment activities include the following:

e Understand the ecosystem that is potentially at risk within the HRSA as well as
the physical and chemical stressors that may be affecting components of the

ecosystem

e |dentify environmentally sensitive habitats and natural resources that may occur
in the HRSA and surrounding environs
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e Identify potential contaminant migration pathways to any environmentally
sensitive habitats

Shoreline observations will be made from a boat while navigating along the HRSA.
Two shoreline events will be performed—one at high tide and one at low tide—to
evaluate shoreline features during different tidal stages. Types of shoreline
stabilization, adjacent land use, and vegetation above the high tide line will be
characterized from the shoreline to beyond 100 ft of the river's edge during the high
tide event. Mudflat locations and length, intertidal vegetation, depositional
characteristics, and outfalls/discharge points will be documented during the low tide
event. Habitat maps will be developed for the HRSA and will identify tributaries of the
Hackensack River. In addition, detailed vegetative cover-type maps for all the
environmentally sensitive areas of the PRG facilities will be provided.

If a habitat depth beyond 100 ft from the River’s edge cannot be determined from
boat surveys, a desktop literature review will be performed using a combination of
topographical maps and aerial photos.

4.3.2 Surface Sediment Sampling and Processing

Surface sediment grab samples will be collected in the HRSA from designated
locations along five mudflats as well as from four subtidal sampling locations. Figure 4-
1 presents surface sediment grab sampling locations. One large mudflat (Mudflat 10)
will have two sampling locations; the four smaller mudflats will have one sampling
location each, for a total of 10 surficial grab sampling locations, One composite
sediment sample will be collected from each location for chemical analysis and one for
sediment toxicity testing. In addition, three replicate benthic community grab samples
will be collected from each location (Tables 4-2 and 4-5).

The surface sediment grab samples will target the Biologically Active Zone (BAZ; i.e.,
top 6 inches of sediment) only, as this depth represents the material to which the
ecological community is exposed. Surface sediment grab samples will be analyzed for
the same chemical parameters as those analyzed for in the RI, in addition to
AVS/SEM, and will be collected and processed according to SOP No. 9 — Surface
Sediment Sampling for Sediment Chemistry and Toxicity Tests.

More than one grab sample will likely be required at each mudflat location to obtain the
quantity/volume of sediment necessary to carry out all the analyses (i.e., chemistry,
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toxicity testing, benthic community analysis). The field crew will attempt to remain
within a 10 ft radius to gather the necessary surface sediments.

Samples collected for AVS/SEM and VOC analyses will each be collected from the first
grab sample prior to homogenization or mixing. Sediment for AVS/SEM analysis will be
collected from the center of the grab, placed into containers with no headspace, and
capped as quickly as possible to minimize exposure to air. Sediment samples for
VOCs will be collected from the same initial grab and prior to homogenization using the
EnCore® Sampling System or similar device and placed in a sample collection jar.
Samples for other chemistry analyses and toxicity testing will be homogenized in a
decontaminated stainless steel bowl prior to placing into sample jars for shipment.

Once the sufficient number of grab samples has been collected for the chemistry and
toxicity samples, three discrete samples will be collected for the benthic community
analyses as described in SOP No. 10 - Benthic Invertebrate Community Sampling (i.e.,
the benthic community samples will be the last three grab samples collected; Table 4-
2).

4.3.3 Benthic Invertebrate Community Sampling and Processing

Benthic invertebrates are the primary consumer level of the food web in the HRSA.
These organisms comprise a substantial fraction of the diets of higher organisms in the
HRSA including mummichogs and other forage fish, blue crabs, and juveniles of
various predatory fish. Because of their close association with the sediments, benthic
invertebrates accumulate and are directly affected by sediment-associated chemicals
and, therefore, represent a substantial exposure pathway for higher organisms to
bioaccumulative chemicals. For these reasons, it is important to evaluate the richness
and abundance of the benthic community, as well as the potential effects of sediment-
associated chemicals in the HRSA on these organisms. The latter is addressed in
Section 4.3.2 above. The former will be evaluated as described below.

Sediment samples for benthic invertebrate community analysis will be collected from
10 HRSA sediment sampling stations (one large mudflat, four small mudflats, and four
subtidal areas), as well as from three reference area locations (Tables 4-2 and 4-3).
Three surface sediment samples will be collected from each station for benthic
community analysis after samples have been collected for chemistry and toxicity
analysis. The procedures for collecting bulk sediment samples to identify, sort, and
count benthic invertebrates are described in detail in SOP No. 10 — Benthic
Invertebrate Community Sampling.
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The results of the benthic invertebrate surveys will be quantitatively evaluated in the
laboratory for species richness (total number of taxa), abundance (total number of
organisms), and dominance. Because the 10 HRSA sampling stations are located in
areas with varying chemical mixtures, these metrics will be calculated for each station.
The values calculated for each sampling station will be compared to each other, as
well as to those from the reference area, and similar values calculated from historical
data collected in the NY/NJ Harbor Estuary. In addition to species richness and
abundance, the feeding guilds of the benthic community, and the relative abundance of
pollution tolerant species will be quantified for each station and for the entire HRSA as
well as the reference area. These data will be used to evaluate the HRSA with respect
to habitat quality for benthic invertebrate populations.

4.3.4 Biological Tissue Sampling

The components of the biological tissue sampling program, including the target
numbers of samples, analyses, and sampling locations are discussed below and
presented in Tables 4-3 and 4-6. Three types of whole body organisms will be targeted
for collection and analysis: mummichog (Fundulus heteroclitus), blue crab (Callinectes
sapidus), and various species of upper-trophic level/predatory fish.

Biological tissue samples will be collected in accordance with SOP No. 11 — Fish
Tissue Sampling and SOP No. 12 — Crab Tissue Sampling. The necessary scientific
collecting permit(s) will be obtained from the State of New Jersey during the
mobilization period for collecting aquatic organisms. If one or more of the collecting
procedures described in this SRIWP are prohibited by the scientific collecting permit(s),
then the SRIWP may be modified. No state or federal rare, threatened, or endangered
species will be collected from the HRSA or reference area.

4.3.4.1 Fish Tissue

Fish tissue samples will be collected in accordance with SOP No. 11— Fish Tissue
Sampling. As described in the SOP, sampling methods for fish will include
monofilament experimental gill nets and baited minnow, Gee, or eel traps. Fish that are
captured will be identified, weighed, measured (total length), sexed, and examined for
any appreciable signs of abnormal morphological features or superficial lesions. Fish
that are captured but not collected for the tissue-residue analyses will be released.

One composite mummichog sample will be collected using baited minnow traps from
each of the six mudflat sediment sampling locations in the HRSA, along with one
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duplicate sample. Mummichog tissue samples will be composited to obtain a sample
mass of 20 to 50 grams. Individual organisms used in composite samples will be all the
same species and sample composites will be segregated based on age and sex. If
enough organisms cannot be collected to meet the specifications for compositing, then
compositing may need to occur across sexes and sizes.

Upper-trophic level/predatory fish will be collected using gill nets and baited eel or Gee
traps following SOP No. 11— Fish Tissue Sampling. Four fish species will be targeted
for collection and analysis: Atlantic menhaden (Brevoortia tyrannus), striped bass
(Morone saxatilis), white perch (Morone americana), and American eel (Anguilla
rostrata). Other species may be substituted as appropriate, based on the numbers of
species captured.

Eight fish tissue samples will be collected from each of two HRSA sampling transects
plus one duplicate sample for a total of 17 upper-trophic level predatory fish tissue
samples. An attempt will be made to collect fish of comparable sizes and to collect fish
from the defined stations, but this may not be practicable in all cases and compositing
over a larger area and/or size class may be required.

4.3.4.2 Blue Crabs

Blue crabs will be collected using baited crab pots, and prepared for analysis as
described in SOP No. 12 — Crab Tissue Sampling. One composite whole body blue
crab sample consisting of 20 to 50 grams of soft tissue will be collected from each of
the six HRSA mudflat sampling stations, plus one duplicate sample (Table 4-3). A
larger sampling area will be used if sufficient crabs cannot be collected within the
boundaries of the HRSA stations. Male blue crabs of similar size are to be
preferentially used for compositing.

4.4  Implementation Procedures

This section presents the procedures required to implement the sampling program,
including mobilization tasks, decontamination of equipment, vessel positioning, and
associated field QC procedures.

4.4.1 Pre-mobilization

Subsequent to NJDEP approval of this SRIWP, pre-mobilization activities will
commence and include the following:
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e Obtaining the necessary permits
e  Subcontractor selection and contracting
e Equipment specification and procurement

e Ultility identification and clearing

Staffing/general planning

The tasks of obtaining permits and identifying/clearing utilities are important and will be
initiated as early as possible in the process. In conjunction with this, the U.S. Coast
Guard Captain of the Port will be contacted to coordinate the overall sampling
operations and to identify notification requirements for the Vessel Traffic Service or
other public agencies.

4.4.2 Mobilization/Demobilization

Mobilization tasks will include the transportation of personnel, supplies, equipment, and
subcontractors to the site, which will be undertaken prior to commencement of the field
activities specified previously in this section. Other important activities to be conducted

during mobilization are described below.

Health and Safety

Health and safety requirements applicable to the persons entering the secured location
or involved in the SRIWP are described in the HASP (Appendix D). Among other
things, the HASP describes personnel medical requirements, exposure limits,
personnel protection requirements, and work areas.

Equipment Purchase/Site Set-Up

During mobilization procedures, pertinent equipment will be obtained and brought to
the site, such as glassware, bowls, core liners, and other tools necessary for the
project. A Sample Processing Area will be set up and arranged accordingly to ensure
efficient and safe working conditions. Arrangements will also be made to ensure that
the collected sediments and tissue samples are stored in a properly cooled
environment prior to processing. Finally, proper documentation and equipment
decontamination areas will be secured for this project to avoid cross-contamination.
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Tide Gage Installation

Prior to the actual collection of sediment samples, a tide gage will be installed with the
HRSA so that water levels can be measured and used for data reduction and
interpretation. Tide gages will be installed according to SOP No. 14 — Tide Gage
Installation.

4.4.3 Decontamination of Field Sampling Equipment

Decontamination is the process of neutralization, washing, and rinsing exposed
surfaces of equipment to minimize or eliminate the potential for chemical migration
and/or cross-contamination. Chemicals can be brought to a sampling location and/or
introduced into the sampling media by equipment previously used at other sites or
locations. Trace quantities of these materials can lead to false positive analytical
results and, ultimately, to an incorrect assessment of the site conditions.
Decontamination of sampling equipment (e.g., core tubes, water bottles, and other
sampling equipment) and field support equipment (e.g., coring barge) is required to
minimize or eliminate cross-contamination.

Equipment coming into contact with water, sediment, or tissue from the Hackensack
River during the course of the field activities will require decontamination. Three levels
of decontamination (e.g., solvent, soap and water, or river water decontamination) will
be performed based on the usage of the sampling equipment. Sampling equipment
that will come into contact with sediments will be decontaminated using the procedure
approved by NJDEP (NJDEP 2005) prior to sampling. Decontamination methods for
other equipment that will not come into contact with sediment for chemical analysis
include either a wash with low-phosphate detergent (e.g., Alconox) and tap water or a
wash with Hackensack River water. Descriptions of the three classifications and
procedures are presented in SOP No. 2 — Decontamination.

In addition to the classifications described above, new equipment will also be
decontaminated before use to remove potential fabrication residuals/chemicals (SOP
No. 2 — Decontamination).

4.4.4 Positioning

A Digital Global Positioning System (DGPS) unit will be used to determine the position

of each sampling location. Horizontal data will be presented in New Jersey State Plane
coordinates (North American Datum 83). Coordinates for each planned sampling
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location are presented in Tables 4-4 through 4-6 and illustrated on Figures 4-1 and 4-2.
Vessel and sampler positioning will be conducted in accordance with SOP No. 4 —
Positioning.

After determining that the vessel is positioned directly over the intended sampling
location, sediment and tissue collection will be performed in accordance with the
procedures specified in the SOPs, depending upon conditions in the field.

4.45 Sample Containers

To ensure that appropriate sample quantities are collected in certified, pre-cleaned
containers, sample containers for this project will be supplied from commercial
suppliers or laboratories. The containers for the chemical analysis of sediment samples
will be cleaned to the quality control standards defined in the USEPA Office of Solid
Waste and Emergency Response Directive #9240.0-05A, Specifications and Guidance
for Contaminant-Free Sample Containers, December 1992. Biological tissue samples
(i.e., fish and crab) for chemical analysis will be wrapped in aluminum foil and sealed in
plastic bags. Container types, which will be provided for sample matrices anticipated to
be collected, are provided in Table 4-8.

Sediment toxicity sample containers will have secure lids and be of sufficient size or
number to hold 10 liters of sediment from each sampling location. Sample containers
should be made of chemically inert materials to prevent contamination, which might
result in artificial changes in toxicity.

45  Field QC Sample Collection

QC samples will be collected to determine the accuracy, precision, representativeness,
comparability, and completeness of both field and laboratory procedures. Rinsate
blanks and field duplicate samples will be collected and analyzed for chemical
analyses; trip blank samples will be collected and analyzed for VOCs. Section 7.1 of
this SRIWP provides detailed descriptions of the type and frequency of field QC
samples to be collected.

Specific procedures to be used in the decontamination of field equipment are provided
in SOP No. 2 — Decontamination. After the equipment is decontaminated and prior to
re-use, a rinsate blank will be collected as described in Section 7.1.1. Table 4-9
presents sample collection and handling requirements for rinsate blanks collected for
chemical analyses.
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4.6 Field Documentation

Information collected in the field through visual observation or measurement will be
recorded in a logbook and on prepared forms. Such information will be periodically
reviewed by the Lead Consultant PM and/or their designees. Details of the field
documentation requirements and pre-prepared forms are presented in SOP No. 1 —
Field Documentation.

4.7  Sample Preservation and Holding Times

Procedures for sample preservation are outlined in SOP No. 3 — Containers,
Preservation, Handling, and Tracking of Samples for Analysis. Appropriate
preservatives, as necessary, will be added to the sample bottles in the field prior to
sealing the bottle, packing, and shipping to the analytical laboratories. Documentation
of the preparation and addition of these reagents will be supplied by the laboratory
along with the sample containers.

4.7.1 Sediment Samples

Sediment samples for chemical analysis will be stored on ice after collection and will be
chilled to 4 degrees Celsius (°C), pending processing, and will be shipped on wet ice to
the appropriate analytical laboratories. Holding times for sediment samples are
provided in Table 4-8.

Sediment samples for toxicity testing will be chilled to 4°C when collected, shipped on
wet ice, and stored in the dark at 4°C until used. Sediments will be stored for no longer
than two weeks before the initiation of the test, and will not be frozen or allowed to dry.
As stated in the American Society for Texting and Materials (ASTM; 2004), field
collected sediments should not be wet-sieved, but obvious large organisms and debris
should be removed by forceps. Field collected sediment for toxicity will be processed in
accordance with ASTM procedures.

Sediment samples for benthic community analysis will be preserved and shipped as
described in SOP No. 10 — Benthic Invertebrate Community Sampling.

4.7.2 Biological Tissue Samples

Fish that are collected for tissue analysis will be placed directly on wet ice at the time of
collection. For the fish that will be analyzed as a composite sample (e.g.,
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mummichogs), specimens will be bagged and placed directly on wet ice at the time of
collection. Specimens that are retained for analysis (as individuals or composites) will
be brought to the sample processing area where they will be wrapped whole in
aluminum foil (shiny side out), placed in sealed (and labeled) plastic bags, and stored
in a freezer prior to shipment on ice.

Crabs that are collected for tissue analysis will be placed directly on wet ice at the time
of collection and brought to the sample processing area. Crabs will be processed at the
sample handing trailer in accordance with SOP No. 12 — Crab Tissue Sampling. Crab
tissue samples will be wrapped in freezer paper, placed in sealed (and labeled) plastic
bags, and stored in a freezer prior to shipment on ice.

4.8 Sample Handling and Custody Requirements

This section describes procedures for sample identification, chains-of-custody, and
field documentation for collected samples. The purpose of these procedures is to
maintain the quality of samples during collection, transportation, and storage prior to
laboratory analysis. This section presents custody procedures to be followed prior to,
during, and after sample collection by field and laboratory personnel.

4.8.1 Sample Handling and Shipment

The handling of samples from the time of collection through transportation to the
laboratory will be conducted in accordance with SOP No. 3 — Containers, Preservation,
Handling, and Tracking of Samples for Analysis. A summary of the procedures
provided in this SOP is presented below.

A label will be attached to each bottle or bag used for shipping samples. When
practical, the company-specific project number (if appropriate), sample matrix,
laboratory designation, and sample identification code will be typed or printed onto the
label before sampling. An example pre-printed label is included in SOP No. 3 —
Containers, Preservation, Handling, and Tracking of Samples for Analysis.

Sample containers will be properly labeled and the sample containers will be closed
and secured with tape (if the containers have lids) prior to packaging and shipment.
Samples ready for packaging will be placed in individual sealable plastic bags.
Samples shipped in sealable plastic bags will be double bagged. An appropriate
number of bagged samples will be placed in a shipping container (e.g., cooler with lid),
leaving adequate space for packing material and ice. Packing material will be made of
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an inert substance and will be capable of eliminating or limiting damage to the
sampling containers during transit to the laboratory. Ice or an ice substitute will be
secured in sealable plastic bags to prevent leaking of condensation or melt water, and
placed around the samples in the shipping container. A temperature blank provided by
the analytical laboratory with each shipping container will be included. Sediment
samples will maintain a temperature of 4°C during shipment; biological tissue samples
will be shipped frozen on ice. The completed chain-of-custody and other necessary
paperwork will be sealed in a plastic bag and then secured to the inside of the shipping
container lid.

Once packed, the shipping container lid will be closed and secured with a signed and
dated custody seal. The custody seal will be placed in such a manner as to show
whether or not the lid was opened or tampered with during transit to the laboratory.
After applying the custody seal, the container lid will be taped shut. If a laboratory
courier is being used, the container is ready for shipment. However, if a commercial
shipping company is used, the air bill or packing/shipping paperwork should be affixed
to the top of the container and relevant tracking information should be recorded on the
chain-of-custody form prior to sealing the shipping container.

4.8.2 Chain-of-Custody Procedures

Handling of samples from the time of collection through transportation of samples for
laboratory analysis will follow chain-of-custody procedures. Field personnel will
maintain the collected samples following proper custody procedures until they are
picked up by the laboratory courier or a shipping container is sealed with a custody
seal and received by a representative of a shipping company. In circumstances where
a shipping company is used, the air bill or shipping/packing slip will act as
documentation of custody.

In general, a sample is under the sampler’s custody if one or more of the following
criteria are met:

e The sample is in the sampler's possession

e The sample is in the sampler's view after being in possession

e The sample was in the sampler's possession and then locked up to prevent
tampering
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e The sample is in a designated secure area

Detailed chain-of-custody procedures to be used during core collection and sample
processing activities are provided in SOP No. 3 — Container, Preservation, Handling,
and Tracking of Samples for Analysis.

4.8.3 Laboratory Sample Receipt

Upon receipt at the laboratory, laboratory personnel will inspect the samples for
integrity, check the shipment against the chain of custody, and document
discrepancies on the chain-of-custody form. Each shipping container’'s custody seal will
be checked for evidence of tampering. If evidence of tampering is found, laboratory
personnel will note it on the chain-of-custody and contact the Lead Consultant PM or
Quality Assurance Coordinator (QAC). If the custody seal is intact, laboratory
personnel will measure the temperature within each shipping container and record the
measurement on the chain-of-custody. If the shipping container’'s temperature exceeds
the target temperature of 4°C, the laboratory will contact the Lead Consultant PM or
QAC to determine further action.

The integrity of the individual sample containers will also be checked. If laboratory
personnel identify a broken sample container, it will be noted on the chain of custody
and the Lead Consultant PM or QAC will be contacted. If the custody seal is intact, the
temperature is within the acceptable range and the sample containers are intact, the
laboratory will proceed with the analysis procedures requested.

Once the field chain-of-custody has been verified complete, the samples will be logged
into the laboratory’s computerized tracking system, which assigns a unique lab 1D
number to each sample. The analyses required are specified by codes assigned to the
sample at log-in. Labels containing the laboratory sample number are generated and
placed on the sample bottles or sealable bags.

After the samples are labeled, they will be moved to locked refrigerators where they will
be maintained at a target temperature of 4°C. Samples to be analyzed for volatile
organics will be stored separately to minimize the risk of cross-contamination. Access
to the refrigerators will be limited to members of the sample management department.

Laboratory personnel are responsible for the care and custody of samples from the
time they are received, either by a laboratory courier at the site or via shipment directly
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to the laboratory facility, until the samples are returned to the client for ultimate
disposal.

4.8.4 Internal Laboratory Chain-of-Custody Procedures

The field chain-of-custody is complete when the samples are received at the
laboratory. Laboratory personnel will begin and maintain an internal chain of custody
once the samples have been received. This laboratory-specific chain-of-custody will
document the handling and processing of samples from receipt at the laboratory
through final disposal.

When samples are required for analysis, the analyst will fill out a sample request form
and give it to the Sample Custodian, who will locate the samples, sign and date the
internal chain of custody, and relinquish custody to the analyst. The analyst in turn will
sign and date the chain-of-custody to accept custody of the sample. When the analyst
is finished with the sample, the unused portion will be returned to the Sample
Custodian. Both the analyst and Sample Custodian will sign and date the chain of
custody. The sample will then be returned to secure storage. In the event that the
entire sample is depleted during analysis, a notation of “sample depleted” or “entire
sample used” will be made on the chain-of-custody.

Sample extracts and digestates will be maintained by the laboratory on their own
chain- of-custody. Sample extract custody will begin with an extraction, digestion, or
distillation log, as appropriate to the analysis. Upon completion of the preparation, an
extract chain-of-custody form will be initiated. The extracts will then be given to the
analyst with the time and date noted on the form. The analyst will place the extracts in
designated secure storage areas. Transfers of the extract into and out of the storage
area will be noted on the chain-of-custody form. Samples and sample extracts will be
maintained in secure storage. Samples will be held for a minimum of 90 days and
extracts for 365 days after data submission.

Upon completion of the requested analyses, laboratory documentation including, but
not limited to, sample results, field and internal chains-of-custody, instrument
calibrations, extraction and dilution information, and instrument run logs will be
provided to the data validator as part of the final data deliverable package upon
completion of the sample analysis and appropriate lab QA/QC. This documentation will
meet the requirements further detailed in Section 8. Data validation will be completed
to assess laboratory compliance with the procedures described in this SRIWP,
completeness of the analytical data package, and fulfillment of project requirements.
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Additional information pertaining to data validation is presented in Section 8 of this
SRIWP.

4.9 Management and Disposal of Investigation-Derived Waste

Investigation-derived waste generated during sampling and processing will be handled
and disposed of according to SOP No. 13 — Management and Disposal of Residuals.
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5. Project Management/Task Organization

The organizational and project management structure of the HRSA Supplemental RI
Project Team (herein referred to as the Project Team) is presented in this section. In
accordance with N.J.A.C. 7:26E (N.J.A.C. 2002), the team members identified include
major contractors (and subcontractors) who will implement this SRIWP. This section
also serves to identify key individuals expected to participate in the work, and
describes each person’s respective responsibilities.

Figure 5-1 provides a Project Organization chart that illustrates the organizational
structure associated with this SRIWP, and the relationships that exist among the
various parties. While the Group expects that the overall project organization structure
and associated Project Team will remain consistent throughout the program, it is
possible that changes could occur. In such cases, NJDEP will be advised of such
changes according to N.J.A.C. 7:26E (N.J.A.C. 2002).

5.1  Project Management

The overall Project Management Team will consist of NJDEP personnel and
representatives from the Group. Each personnel group is briefly described below.

5.1.1 NJDEP

The NJDEP will serve as the Lead Agency on this project, and Mr. Christopher Kanakis
will serve as the Site Manager (SM). The SM will monitor the overall progress of the
work and communicate, as necessary, with the Group representative.

5.1.2 Peninsula Restoration Group

For the Group, Mr. Mitchell Brourman (Beazer) will serve as the Facility Coordinator
(FC). The FC will be responsible for implementing the Supplemental Rl Program. This
individual will also have the authority to commit the resources necessary to meet the
project objectives and requirements. The FC’s primary function is to ensure that
technical, financial, and scheduling objectives are achieved successfully. In addition,
the FC will serve as the primary point of contact and control for matters concerning the
project.
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5.2  SRIWP Implementation Team

This section describes the organizations and individuals responsible for designing and
implementing the program associated with this SRIWP.

5.2.1 ARCADIS

ARCADIS, U.S., Inc. will serve as the Group’s Lead Consultant for the Supplemental
RI Program. In this role, ARCADIS will assist the Group in the overall planning and

coordination of the work efforts. Mr. Robert Romagnoli will serve as Project Manager
(PM) and Mr. Alain Hebert will serve as the Assistant Project Manager for ARCADIS.

The ARCADIS PM will be responsible for providing overall technical support on the
project and will serve as a key contact to the Project Management Team. This
individual will also be responsible for directing ARCADIS work efforts and reviewing
work products, including memoranda, letters, and reports transmitted from ARCADIS.
In addition to this lead role, it is anticipated that ARCADIS will be responsible for the
collection of the surface sediment and tissue samples, as well as for the receipt of
collected cores, and processing the samples in accordance with the SRIWP.

5.2.2 Environmental Standards, Inc.

The Group anticipates that Environmental Standards, Inc. (ESI) will provide data
management services for this Supplemental Rl Program, including QA oversight,
coordination with the laboratories, and data validation activities. Mr. Dave Blye will
serve as the QAC.

5.2.3 Ocean Surveys, Inc.

The Group anticipates that sediment core collection activities will be completed by
Ocean Surveys, Inc., Old Saybrook, Connecticut, with Mr. George Reynolds acting as
PM. Mr. Reynolds will provide the technical and administrative oversight necessary to
guide this process.

5.2.4 Laboratories

As appropriate, New Jersey-certified laboratories will be used to conduct the chemical

analyses on the sediment and tissue samples. A total of four laboratories are
anticipated to be used:
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e Vista Analytical, El Dorado Hills, California

e TestAmerica, Inc., Pittsburgh, Pennsylvania

e Springborn Smithers, Wareham, Massachusetts

¢ Normandeau Associates, Inc., Stowe, Pennsylvania

The specific analyses to be provided by these laboratories are identified in Section 6.3.
5.2.5 Special Training/Certification

Personnel engaged in sampling activities are required to have proper Health and
Safety Training as required by the Occupational Safety and Health Administration
(OSHA) Regulation 29 CFR 1910.120 (HAZWOPER). Personnel who completed their
initial HAZWOPER training more than 12 months prior to the start of the project will
have completed an 8-hour refresher course within the past 12 months. The
Contractor’s Site Supervisor will have completed an additional 8 hours of supervisory
training and have a current first aid/cardiopulmonary resuscitation certificate. In
addition, personnel who are potentially exposed to HRSA contaminants will participate
in a medical surveillance program as defined by OSHA at 29 CFR 1910.120(f). Field
personnel collecting samples and/or operating field instrumentation will be trained in
the required field SOPs (Appendix A).

Certificates or documentation representing completion of specialized training shall be
maintained by the Lead Consultant. Refer to the HASP (Appendix D) for additional
information relative to this topic.

Laboratories performing analytical work in support of this project are required to have
each analyst demonstrate an ability to generate an acceptable initial demonstration of
capability, along with acceptable results according to method recommendations and
stated project DQOs. They are also to be certified in New Jersey.

Documentation representing successful completion of individual analyst initial

demonstration of capability as described above will be maintained by the laboratory’s
QA Manager or their designee.
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6. Project Quality Objectives and Measurement Performance Criteria

6.1 Data Quality Indicators

Data quality indicators (DQIs) are developed to ensure that the data collected will be of
sufficient quantity and quality to serve their intended uses. This section describes the
DQIs pertaining to type, quantity, and quality of data.

6.1.1 Levels of Data Quality

DQIs are based on the concept that different data uses require different levels of data
quality. Data quality can be defined as the degree of uncertainty in the data with
respect to precision, accuracy, representativeness, completeness, and comparability.
The four general levels of data quality are as follows:

Screening (Level 1): This provides the lowest data quality, but the most rapid results. It
is used primarily for initial site characterization to locate areas for subsequent higher
quality analysis, health and safety monitoring, and initial screening of alternatives (i.e.,
bench-scale tests). These include monitoring equipment data such as a PID and flame
ionization detector, as well as pH, dissolved oxygen, conductivity, and temperature
meters.

Field Analysis (Level 2): This provides rapid results and better quality than Level 1.
Analyses include data generated in a mobile laboratory.

Engineering (Level 3): The data quality generated at this level is intermediate and is
used for site characterization. These analyses may include mobile laboratory-
generated data, some analytical laboratory methods (i.e., laboratory data used for
screening that lack full QC documentation), and toxicity testing.

Confirmation (Level 4): This provides the highest level of data quality and is used for
purposes of risk assessment, feasibility studies, remedial design, and cost analysis.
Full Contract Laboratory Program (CLP)-type reporting is used for those analyses
which, based on the intended data use, require full documentation.

Chemical analyses will be performed using procedures designed to produce Level 4

data quality. Grain size, moisture content, pH, and oxidation-reduction potential (ORP)
analyses will be performed by an off-site laboratory with Level 3 reporting.
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6.1.2 Analyte-Specific Data Quality Indicators

Analyte-specific DQIs or sample quantitation limits (SQLs) for parameters proposed for
analysis during the SRIWP are provided in Tables 6-1 through 6-11. These reporting
limits will be used as target analyte-specific DQOs.

6.2  Data Quality Measurement Parameters

All data are potentially subject to some uncertainty and error as they are generated
through sampling, analysis, and reporting. Control and recognition of errors is
important in assessing data quality and preparing technical reports. The impact of data
uncertainty and errors on the project can be reduced in two ways: 1) through QC
measures; and 2) through documentation of the quality or nature of data error or
uncertainty of the data generated.

An assessment of the performance of five data quality measurement parameters:
precision, accuracy, completeness, representativeness, and comparability are
performed and discussed in this section. Quantitative limits for acceptable precision,
accuracy, and completeness are discussed below.

6.2.1 Precision

Precision is the measure of variability between individual sample measurements of
the same property under prescribed similar conditions. The measurement of
precision is made through the use of replicate samples taken at regular, specified
intervals.

Replicate samples are collected in the field, homogenized before being split into two
distinct samples (also known as field duplicates) or prepared during laboratory
analysis (laboratory duplicates), and are expected to contain identical contaminant
concentrations. Therefore, any variability in the reported analyses is attributable to
variability introduced by sampling, handling, matrix homogeneity, or analytical
procedures. Analysis of field duplicate samples provides an estimate of overall
sampling and analysis precision. Analysis of laboratory duplicates provides an
estimate of analytical precision.

The frequency of collection of field duplicate samples is discussed in Section 7.1.2,

and Tables 7-1 and 7-2. The precision of field replicate analyses (field duplicates)
and laboratory replicate analyses is expressed as relative percent difference (RPD).
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Field precision and inorganic analytical precision will be expressed as RPD for co-
located and homogenized duplicate field sample results and laboratory duplicate
analysis results, as described below:

|S-D]
(S+D)/2

RPD (%)= x 100

Where:
S = first sample value (original)
D = second sample value (duplicate)

Organic analytical precision will be expressed as the RPD of the %Recovery (%R)
for the matrix spike/matrix spike duplicate (MS/MSD) samples as follows:

RPD (%)= LR+ R2l 4109
(RL+R2)/2

Where:
R1=MS

R2 = MSD
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Laboratory acceptance limits for precision are stated in Section 6.3. The control limits

for precision to be used in data validation are stated in Section 8.
6.2.2 Accuracy

Accuracy is a measure of the bias in a system and can be defined as the degree of
agreement between a measurement and an accepted reference or true value. The
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exact bias of a system is never known since the true values are not accessible.
However, inferences can be drawn from an evaluation of various analyses. The
accuracy or bias of a laboratory analysis is evaluated by analyzing standards of a
known concentration both before and during sample analysis. Bias is also evaluated by
spiking a sample (MS) with a known concentration of a chemical and measuring its
actual, versus expected, recovery in analysis. Similarly, any bias introduced by
laboratory contaminants is detected during blank analysis. Analytical quality control
samples, which will be used to control analytical accuracy, are discussed in Section
7.2. Analytical accuracy is also measured through procedures detailed in the SOPs of
most analytical methods.

Accuracy will be expressed as %R for spiked samples (surrogate spikes, LCS) as
follows:

%R:éxloo
B

Where:
A = measured concentration in spiked sample or standard

B = true value of concentration added to sample, or true value of standard

In addition, the MS/MSD sample results will be used to calculate the %R in accordance
with the following formula:

%R:%xmo

Where:
A = measured concentration in spiked sample or standard
X = original concentration in sample prior to spiking

B = true value of concentration added to sample, or true value of standard
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Laboratory acceptance limits for accuracy are discussed in Section 6.3. The control
limits for accuracy to be used in data validation are discussed in Section 8. Accuracy in
regards to sampling procedures is also evaluated through the use of blanks. For
example, equipment rinsate blanks may demonstrate bias introduced by contaminated
sampling equipment, sample containers, or sample handling. Section 7.1 presents a
discussion of QC samples collected in the field to be used to evaluate the accuracy of
the data.

6.2.3 Representativeness

Representativeness is the degree to which a set of data may accurately represent the
characteristics of a population, parameter conditions at a sample point, or an
environmental condition. Representativeness is evaluated by collecting QC samples
and performing sampling and sample handling/processing in compliance with
appropriate procedures. Field SOPs, or detailed descriptions of sample collecting,
handling, and processing procedures, are found in Appendix A.

6.2.4 Completeness

Field completeness is a measure of the number of samples planned to be collected
compared to the number of samples that are received in acceptable condition by the
laboratory(ies). Analytical completeness is a measure of the number of overall
accepted analytical results (including estimated values) compared to the total number
of analytical results requested on samples submitted for analysis. Both the overall field
completeness and overall analytical completeness goals are 90 percent for the
SRIWP.

Following validation of the data packages in accordance with the provisions of Section
8, assessment of the data with respect to fulfillment of QA objectives will be
accomplished by the joint efforts of the Lead Consultant PM, QAC, and FC. This
assessment will consider sample collection, sample handling, field data, blank values,
field duplicate values, and additional data flags or qualifiers.

The overall field completeness will be calculated by the ratio of the number of samples
received in acceptable condition by the laboratories to the number of samples planned
to be collected as specified in this document. The equation for overall field
completeness is:
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Number of Samples Received by Laboratories
Total Number of Samples Planned to be Collected

% Field Completeness=

The overall analytical completeness will be calculated by the ratio of total valid
analytical data results (including estimated values) to the total number of analytical
results requested on samples submitted for analysis. The equation for the overall
analytical completeness is:

Total Valid Analytical Data
Analytical Data Obtained

% Analytical Completeness =

Analytical and field completeness will be determined and compared to their respective
goals as stated above. If the goals are not met, the Lead Consultant PM, QAC, and FC
will decide if the data are sufficient for site characterization and other data uses. Ifitis
judged that the data are inadequate, additional field samples may be collected and
analyzed to accomplish the study goals. Decisions to repeat sample collection and
analysis may be made by the FC in consultation with the Lead Consultant PM and
QAC.

6.2.5 Comparability

Comparability expresses the confidence with which one set of data can be compared
to another to measure the same property. Data can be compared to the degree that
their accuracy, precision, and representativeness are known and documented. Data
are comparable if QC measures such as collection techniques, measurement
procedures, analytical methods, and reporting units are equivalent for the samples
within a sample set. Data subject to established QA/QC measures are deemed more
reliable and, therefore, more comparable, than data generated without such measures.

6.3  Analytical Methods

This section describes the analytical methods to be used during the implementation of
the SRIWP. The QA/QC methodologies specified in this section are set forth in:

e USEPA SW-846 Test Methods for Evaluating Solid Waste, Third Edition,
December 1996
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e Standard Test Method for Measuring the Toxicity of Sediment-Associated
Contaminants with Estuarine and Marine Invertebrates, ASTM E1367 — 03(2008)

Table 6-12 presents a summary of the SW-846 and other analytical methods selected
for use as part of this SRIWP. The methods stated herein will be implemented by
personnel experienced and trained in the use and application of the methods. If,
because of matrix effects or other unforeseeable circumstances, the stated methods
are unable to provide satisfactory results, other analytical methods may be utilized to
successfully complete the analysis. Laboratories will provide written notification to the
Lead Consultant PM and QAC describing modifications to the required method prior to
analysis. Laboratories will receive written approval from the QAC of such modifications
prior to analysis.

The extraction and analytical methods to be used are specified in Table 6-12. Copies
of the laboratory SOPs for these methods are included as Appendix B of this SRIWP.
The analyses will be performed as stated in the referenced SOPs. Laboratories
retained to perform analyses of samples shall strictly follow these procedures. For each
analytical method, the target analytes and quantitation or detection limit requirements
are listed in Tables 6-1 through 6-11 of this SRIWP. The accompanying data
verification and validation procedures are provided in Section 8.

6.3.1 Sediment and Rinsate Blanks

The following section discusses the methods that will be employed for sediment
analyses. Aqueous methods are also discussed for analysis of rinsate blank samples.

6.3.1.1 SVOCs

Semivolatile organics for aqueous samples will be extracted by Method 3520C and
solid samples will be extracted by Method 3541, with both matrices analyzed by
Method 8270C, as specified in Table 6-12. The method employs gas
chromatography/mass spectrometry (GC/MS) for determining the semivolatile organics
in sample extracts. Copies of the laboratory SOPs for the analytical method and
extraction method are included in Appendix B of this SRIWP. The specific target
compound list (TCL) and SQL requirements are specified in Table 6-1.

The limits for MS/MSD accuracy and precision for semivolatile organics in aqueous

and solid matrices are laboratory-specific and will be developed following the
procedures outlined in Section 8.0 of the analytical method (Method 8000B). Likewise,
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LCS and surrogate %R limits will be developed following the procedures outlined in
Section 8.0 of Method 8000B. For the MS, MSD, LCS, and surrogate limits, the
laboratory’s in-house statistically derived limits will be used.

6.3.1.2  Volatile Organics

Volatile organics for aqueous samples will be purged and trapped by Method 5030B
and solid samples will be purged and trapped by Method 5035A, with both matrices
analyzed by Method 8260B, as specified in Table 6-12. The method employs a GC/MS
for determining the volatile organics in water and sediment sample matrices. A copy of
the laboratory SOP for this method is included in Appendix B of this SRIWP. The
specific TCL and SQL requirements are specified in Table 6-9.

The limits for MS/MSD accuracy and precision for volatile organics in aqueous and
solid matrices are laboratory-specific and will be developed following the procedures
outlined in the analytical method (Method 8000B) provided in Appendix B. Likewise,
LCS and surrogate %R (recovery) limits will be developed following the procedures
outlined in Section 8.0 of Method 8000B. For the MS, MSD, LCS, and surrogate limits,
the laboratory’s in-house statistically derived limits will be used.

6.3.1.3 Pesticides

The extraction method for organochlorine pesticides in sediment will be Method 3541
and the extraction method for pesticides in water will be Method 3510C, as specified in
Table 6-12. The analysis method (Method 8081A) employs GC utilizing an election
capture detector. Copies of the laboratory SOPs for the analytical method and
extraction method are included in Appendix B of this SRIWP. The specific TCL and
SQL requirements are listed in Table 6-2.

Detected pesticides will undergo confirmatory analysis on a chemically dissimilar
second column. Fully compliant analyses, including QA/QC check standards, will be
processed for both primary and confirmatory analyses.

The limits for MS/MSD accuracy and precision for specific pesticide analytes in
aqueous and solid matrices are laboratory-specific and will be developed following the
procedures listed in Section 8.0 of Method 8000B (Appendix B). Likewise, surrogate
%R limits will be developed following the procedures outlined in Section 8.0 of Method
8000B. For the MS, MSD, LCS, and surrogate limits, the laboratory’s in-house
statistically derived limits will be used.
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6.3.1.4 Chlorinated Herbicides

The extraction and analysis method for chlorinated herbicides for water and sediment
will be Method 8151A, as specified in Table 6-12. This method employs a GC utilizing
an electron capture detector. A copy of the laboratory SOP for this analytical method is
included in Appendix B of this SRIWP. The specific TCL and SQL requirements are
specified in Table 6-6.

Detected herbicides will undergo confirmatory analysis on a chemically dissimilar
second column. Fully compliant analyses, including QA/QC check standards, will be
processed for both primary and confirmatory analyses.

The limits for MS/MSD accuracy and precision for chlorinated herbicides for aqueous
and sediment matrices is laboratory-specific and will be developed following the
procedures outlined in Method 8000B. Limits for accuracy of surrogate recoveries are
calculated by the laboratory from historical data, as specified in Method 8000B. The
MS, MSD, LCS, and surrogate limits will be developed in accordance with the
analytical method and the laboratory’s in-house statistically derived limits will be used.

6.3.1.5 PCB Congeners and PCB Homologues

The extraction/analysis method for PCB congeners and homologues for water and
sediment will be USEPA Method 1668A, as specified in Table 6-12. The method
employs high resolution gas chromatography/high resolution mass spectrometry
(HRGC/HRMS) and provides for positive detections at relatively low detection limits. A
copy of the laboratory SOP for this method is included in Appendix B of this SRIWP.
The specific TCL and SQL requirements are specified in Tables 6-4 and 6-5.

The MS, MSD, and internal standards limits will be developed in accordance with the
analytical method and the laboratory’s in-house statistically derived limits will be used.
Also, the method required ongoing precision and recovery (OPR) standard will have
observed final concentrations for each target analyte within the acceptance ranges
listed in the analytical method (Appendix B).

6.3.1.6  Aroclor PCBs
The extraction method for multi-component PCBs for aqueous samples will be Method

3510C and the extraction method for PCBs in sediment samples will be Method 3541,
as specified in Table 6-12. The analysis method (Method 8082) employs GC utilizing
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an electron capture detector. Copies of the laboratory SOPs for the analytical and
extraction methods are included in Appendix B of this SRIWP. The specific TCL and
SQL requirements are specified in Table 6-3.

Detected PCBs will undergo confirmatory analysis on a chemically dissimilar second
column. Fully compliant analyses, including QA/QC check standards, will be processed
for both primary and confirmatory analyses. An MS for PCBs will be performed by
spiking with Aroclor 1254. Details of the analytical procedure are presented in
Appendix B of this SRIWP.

The limits for MS/MSD accuracy and precision for specific Aroclors in aqueous and
solid matrices are laboratory-specific and will be developed following the procedures
listed in Section 8.0 of Method 8000B (Appendix B). Likewise, surrogate %R limits will
be developed following the procedures outlined in Method 8000B. For the MS, MSD,
LCS, and surrogate limits, the laboratory’s in-house statistically derived limits will be
used.

6.3.1.7 PCDDs/PCDFs

PCDDs/PCDFs will be analyzed by Method 1613, Revision B (1613B), October 2001,
as specified in Table 6-12. A copy of the laboratory SOP for this analytical method is
included in Appendix B of this SRIWP. This method uses HRGC/HRMS in the
Selective lon Monitoring (SIM) mode for the detection and quantitation of PCDDs (tetra
through octachlorinated homologues) and PCDFs (tetra through octachlorinated
homologues) at part per trillion (ppt) concentrations for sediment and picogram per liter
(pg/L) concentrations for agueous samples. USEPA Method 1613B is considered
preferable to SW-846 Method 8290. Method 1613B incorporates additional labeled
internal standards for 2,3,7,8-substituted isomers, except the octachlorinated
dibenzofuran, providing more accurate and reliable results. The specific TCL and SQL
requirements are specified in Table 6-7.

The limits for MS accuracy for PCDD/PCDF analyses in aqueous and sediment
matrices will be developed in accordance with the analytical method and the
laboratory’s in-house statistically derived limits will be used. Labeled analog standards
added to each sample prior to preparation for analysis will have calculated %R within
the laboratory-specific acceptance range. Initial precision and recovery standards,
OPR standards, and the calibration verification standards will fall will also be developed
in accordance with the analytical method and the laboratory’s in-house statistically
derived limits will be used.
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6.3.1.8  Total Extractable Petroleum Hydrocarbons

TEPH will be analyzed by the NJDEP Office of Quality Assurance Analytical Method
NJ-TPH-QAM-025-02/08, as specified in Table 6-12, with the following specific
requirements. The extraction solvent used will be methylene chloride. Aqueous
samples will be extracted either with a separatory funnel or by a continuous liquid-liquid
extraction. The analytical results reported will include those hydrocarbons within the Cg
to C4o range. Integration of the chromatographic peaks for these hydrocarbons will
include peak areas above the baseline. Quantitative results will be based on a five-
level calibration curve using the external standard technique. A representative TEPH
standard, #2 diesel should be used to perform the instrument calibration. Two
surrogate compounds (chlorobenzene and ortho-terphenyl) will be added to each
sample. A copy of the laboratory SOP for this NJDEP method is included in Appendix
B of this SRIWP. The specific SQL requirements are specified in Table 6-11.

For the MS, MSD, LCS, and surrogate limits, the laboratory’s in-house statistically
derived limits will be used.

6.3.1.9 Hexavalent Chromium

Hexavalent chromium in agueous and solid samples will be analyzed using Method
7199, and extracted using Method 3060A, as specified in Table 6-12. Copies of the
laboratory SOPs are included in Appendix B. The specific SQL requirements are
specified in Table 6-11.

6.3.1.10 TAL Metals and Cyanide

As specified in Table 6-12, the cold vapor atomic absorption (CVAA) technique (SW-
846 7470A or 7471A as appropriate) will be used for mercury analyses. Inductively
coupled plasma emission spectroscopy (SW-846 6010B) will be used to quantify the
remaining metals. Colorimetric method 9012A will be used for cyanide. Copies of the
laboratory SOPs for the preparation and analytical methods for TAL metals and
cyanide are included in Appendix B of this SRIWP. The specific TAL and SQL
requirements are specified in Table 6-8.

The limits for MS and LCS accuracy (%R) for TAL metals and cyanide in aqueous and
solid matrices should be laboratory-specific and developed according to USEPA SW-
846 procedures. Likewise, analytical duplicate precision (RPD) acceptance limits are
laboratory-specific and are developed according to USEPA SW-846 procedures. For
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the MS, and LCS limits, the laboratory’s in-house statistically derived limits will be
used.

6.3.1.11 AVS/SEM

Select metals (Ag, Cd, Cu, Pb, Hg, Ni, and Zn) from the top 6 inches of surface
sediment grab samples will be analyzed using AVS/SEM Method EPA-821-R-91-
100/6010B. Copies of the laboratory SOPs for the analytical method are included in
Appendix B. The specific SQL requirements are specified in Table 6-10.

6.3.1.12 Physical Parameters

TOC, grain size, pH, ORP and percent moisture analyses for sediment samples will be
performed using the methods specified in Table 6-12. Copies of the laboratory SOPs
for these analyses are provided in Appendix B of this SRIWP. Both pH and ORP will be
measured in the field during core processing and in the laboratory during sample
analysis.

The limits for accuracy for the TOC analyses are 50 to 150 percent. The limits for
precision, based on RPD between duplicate analyses, are 20 percent for aqueous
samples and 35 percent for sediment samples. The specific SQL requirements for
these other analyses/parameters are specified in Table 6-11.

6.3.2 Biological Tissue

The following section discusses the methods to analyze biological tissue (i.e., fish and
blue crab) samples.

6.3.21 SVOCs

Semivolatile organics for tissue samples will be extracted by Method 3541, and
analyzed by Method 8270C, as specified in Table 6-12. The method employs GC/MS
for determining the semivolatile organics in sample extracts. Copies of the laboratory
SOPs for the analytical method and extraction method are included in Appendix B of
this SRIWP. The specific TCL and SQL requirements are specified in Table 6-1.

The limits for MS/MSD accuracy and precision for semivolatile organics in tissue are

laboratory-specific and will be developed following the procedures outlined in Section
8.0 of the analytical method (Method 8000B). Likewise, LCS and surrogate %R limits
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will be developed following the procedures outlined in Method 8000B. For the MS,
MSD, LCS, and surrogate limits, the laboratory’s in-house statistically derived limits will
be used.

6.3.2.2 Pesticides

The extraction method for organochlorine pesticides in tissue samples will be Method
3541, as specified in Table 6-12. The analysis method (Method 8081A) employs GC
utilizing an election capture detector. Copies of the laboratory SOPs for the analytical
method and extraction method are included in Appendix B of this SRIWP. The specific
TCL and SQL requirements are listed in Table 6-2.

Detected pesticides will undergo confirmatory analysis on a chemically dissimilar
second column. Fully compliant analyses, including QA/QC check standards, will be
processed for both primary and confirmatory analyses.

The limits for MS/MSD accuracy and precision for specific pesticides in tissue samples
are laboratory-specific and will be developed following the procedures listed in Section
8.0 of Method 8000B (Appendix B). Likewise, surrogate %R limits will be developed
following the procedures outlined in Method 8000B. For the MS, MSD, LCS, and
surrogate limits, the laboratory’s in-house statistically derived limits will be used.

6.3.2.3 Chlorinated Herbicides

The extraction and analysis method for chlorinated herbicides for tissue samples will
be Method 8151A, as specified in Table 6-12. This method employs a GC utilizing an
electron capture detector. A copy of the laboratory SOP for this analytical method is
included in Appendix B of this SRIWP. The specific TCL and SQL requirements are
specified in Table 6-6.

Detected herbicides will undergo confirmatory analysis on a chemically dissimilar
second column. Fully compliant analyses, including QA/QC check standards, will be
processed for both primary and confirmatory analyses.

The limits for MS/MSD accuracy and precision for chlorinated herbicides for tissue
samples are laboratory-specific and will be developed following the procedures
outlined in Method 8000B. Limits for accuracy of surrogate recoveries are calculated by
the laboratory from historical data, as specified in Method 8000B. For the MS, MSD,
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LCS, and surrogate limits, the laboratory’s in-house statistically derived limits will be
used.

6.3.2.4  PCB Congeners and PCB Homologues

The extraction/analysis method for PCB congeners and homologues in tissue samples
will be USEPA Method 1668A, as specified in Table 6-12. The method employs
HRGC/HRMS and provides positive detections at relatively low detection limits. A copy
of the laboratory SOP for this method is included in Appendix B of this SRIWP. The
specific TCL and SQL requirements are specified in Tables 6-4 and 6-5.

The MS, MSD, and internal standards limits will be developed in accordance with the
analytical method and the laboratory’s in-house statistically derived limits will be used.
Also, the method required ongoing precision and recovery (OPR) standard will have
observed final concentrations for each target analyte within the acceptance ranges
listed in the analytical method (Appendix B).

6.3.25 Aroclor PCBs

The extraction method for Aroclor PCBs in tissue samples will be Method 3541, as
specified in Table 6-12. The analysis method (Method 8082) employs GC utilizing an
electron capture detector. Copies of the laboratory SOPs for the analytical and
extraction methods are included in Appendix B of this SRIWP. The specific TCL and
SQL requirements are specified in Table 6-3.

Detected Aroclor PCBs will undergo confirmatory analysis on a chemically dissimilar
second column. Fully compliant analyses, including QA/QC check standards, will be
processed for both primary and confirmatory analyses. An MS for Aroclor PCBs will be
performed by spiking with Aroclor 1254. Details of the analytical procedure are
presented in Appendix B of this SRIWP.

The limits for MS/MSD accuracy and precision for specific Aroclor PCBs in tissue
samples are laboratory-specific and will be developed following the procedures listed in
Method 8000B (Appendix B). Likewise, surrogate %R limits will be developed following
the procedures outlined in Method 8000B. For the MS, MSD, LCS, and surrogate
limits, the laboratory’s in-house statistically derived limits will be used.
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6.3.2.6 PCDDs/PCDFs

PCDDs/PCDFs in tissue samples will be analyzed by Method 1613, Revision B
(1613B), October 2001, as specified in Table 6-12. A copy of the laboratory SOP for
this analytical method is included in Appendix B of this SRIWP. This method uses
HRGC/HRMS in the SIM mode for the detection and quantitation of PCDDs (tetra
through octachlorinated homologues) and PCDFs (tetra through octachlorinated
homologues) at ppt concentrations for tissue samples. USEPA Method 1613B is
considered preferable to SW-846 Method 8290. Method 1613B incorporates additional
labeled internal standards for 2,3,7,8-substituted isomers (except the octachlorinated
dibenzofuran) providing more accurate and reliable results. The specific TCL and SQL
requirements are specified in Table 6-7.

The limits for MS accuracy for PCDD/PCDF analyses in aqueous and sediment
matrices will be developed in accordance with the analytical method and the
laboratory’s in-house statistically derived limits will be used. Labeled analog standards
added to each sample prior to preparation for analysis will have calculated %R within
the laboratory-specific acceptance range. Initial precision and recovery standards,
OPR standards, and the calibration verification standards will fall will also be developed
in accordance with the analytical method and the laboratory’s in-house statistically
derived limits will be used.

6.3.2.7  TAL Metals and Cyanide

As specified in Table 6-12, the CVAA technique (SW-846 7471A) will be used for
mercury analyses in tissue samples. Inductively coupled plasma emission
spectroscopy (ICP; SW-846 6010B) will be used to quantify the remaining metals.
Colorimetric method 9012A will be used for cyanide. Copies of the laboratory SOPs for
the preparation and analytical methods for TAL metals and cyanide are included in
Appendix B of this SRIWP. The specific TAL and SQL requirements are specified in
Table 6-8.

The limits for MS and LCS accuracy (%R) for TAL metals and cyanide in tissue
samples should be laboratory-specific and developed according to USEPA SW-846
procedures. Likewise, analytical duplicate precision (RPD) acceptance limits are
laboratory-specific and are developed according to USEPA SW-846 procedures. For
the MS, and LCS limits, the laboratory’s in-house statistically derived limits will be
used.
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6.3.2.8  Physical Parameters

Percent lipids for the tissue samples will be performed using the method specified in
Table 6-12. Copies of the laboratory SOPs for this analysis are provided in Appendix B
of this SRIWP. The specific SQL requirements for percent lipids are specified in Table
6-11.

6.3.3 Ecological Assessments

The following section describes the data quality measurements for the ecological
assessments including the shoreline habitat characterization, benthic community
analysis, and toxicity testing.

6.3.3.1 Shoreline Habitat Characterization

There are no accuracy or precision requirements for the shoreline habitat
characterization since it is a qualitative effort based on field and literature observations.

6.3.3.2  Benthic Invertebrate Community Analysis

The laboratory procedures, including QA/QC protocols, for sorting, counting, and
identification of benthic invertebrates are provided in Appendix B. QA/QC checks (e.g.,
10 percent recounts, 10 percent identification verification) will include the precision of
the sorting, counting, and identification phases. If there is disagreement of greater than
20 percent, then an additional QA/QC subsample will be enumerated. If disagreement
is again in excess of 20 percent, then all of the samples in that batch will be re-
enumerated.

6.3.3.3  Sediment Toxicity Tests

The toxicity of sediments collected in the field will be evaluated using a 28-Day Static-
Renewal toxicity test with the estuarine amphipod Leptocheirus plumulosus. The
laboratory procedures, including QA/QC protocols, are provided in Appendix B. These
test procedures were developed to meet the standard procedures described in
“Methods for Assessing the Chronic Toxicity of Marine and Estuarine Sediment-
Associated Contaminants with the Amphipod Leptocheirus plumulosus” (USEPA
2001c). Performance standards are applied to laboratory control tests and include
percent survival of adult amphipods in the control must be = 80 percent after 28 days of
exposure and measurable growth and reproduction must be observed in laboratory
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control vessels. Test conditions and acceptability criteria for the 28-day Leptocheirus
plumulosus toxicity test are presented in Table 6-13.

6.4  Quantitation Limits

The target analytes for each of the specified analytical methods and the required SQLs
and method detection limits (MDLSs) for each are listed in Tables 6-1 through 6-11.

With the exception of the PCDD/PCDF, metals, and cyanide analyses, the laboratory
will demonstrate that the reporting SQL for each analyte on a "clean" matrix (i.e., blank)
is less than or equal to the limits listed in Tables 6-1 through 6-11. The laboratory's
SQL for each organic analyte will be substantiated by the laboratory’s MDL for that
analyte. No analytical results shall be reported as detectable if calculated
concentrations are less than the laboratory's MDL. The laboratory will report non-
detects for organics at the SQL. If the calculated concentration is greater than the MDL
but less than the SQL, the positive value shall be reported and flagged (G).

For the TAL metals and cyanide analyses, the laboratory's SQL on a clean matrix for
an analyte will be less than or equal to the required SQL for that analyte listed in Table
6-8. The laboratory will report non-detects for inorganics at the SQL. If the calculated
concentration is greater than the MDL but less than the SQL, the positive value shall
be reported and flagged (B).

The detection limits for PCDDs/PCDFs are sample-specific per the analytical method.
The detection limits on a clean matrix will be less than the representative SQLs listed in

Table 6-7.

Detection limits for PCDD/PCDF non-detect results are to be calculated in accordance
with the following procedure:

1. Calculate a sample-specific estimated detection limit for each 2,3,7,8-substituted
congener for which the Selected lon Current Profile (SICP) indicated that any of
the peaks was not found to be present with a signal to noise ratio greater than
2.5:1.

Use the equation below to perform the estimated detection limit calculation:

For Water/Liquid:
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2.5 X Hx XQis
His X RR xV

EstimatedDetectionLimit =

Where:

H, = The height of the noise at the retention time of the quantitation ion
of the 2,3,7,8-substituted congener of interest.

His = The peak height of the quantitation ion of the appropriate internal
standard.

Qis, RR, and V are the quantity of internal standard, the relative
response, and the volume of sample, respectively.

2. Calculate an Estimated Maximum Possible Concentration (EMPC) for 2,3,7,8-
substituted congeners that had signal to noise ratios for the quantitation and
confirmation ions greater than 2.5:1, but for which interferences caused the result
to fail some other qualitative identification criterion.

Use the equation below to perform the EMPC calculations:

Ax X Qis

EMPC=——
Ais X RR xV

For Water/Liquid:
Where:

A, = Area of the quantitation ion or confirmation ion for the 2,3,7,8-
substituted congener of interest.

Ais = Area of the quantitation ion for the labeled compound.

Qis, RR, and V are defined above.
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Note: For the calculations of EMPC, the lower area of the quantitation or

confirmation ion is used. The use of lower EMPC will more accurately reflect the

possible concentration of the congener PCDDs/PCDFs.
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7. Quality Control

Internal QC procedures are designed to document the overall quality of data. Two
types of QC checks (field and laboratory) will be employed to evaluate the data quality.
The QC checks represent the controlled samples introduced into the sample analysis
stream that are used to validate the data and calculate the accuracy and precision of
the chemical analysis program.

Field QC checks are accomplished by submitting controlled samples that are
introduced to the laboratory from the field. Two types of control samples will be used:
blanks (e.g., rinsate blanks) and field duplicates. Field duplicates are submitted “blind”
to the laboratory. These blind samples will be noted in the logbook and given a unique
sample number that does not indicate that the sample is a QC check.

Laboratory QC checks are accomplished through the analysis of initial and continuing
calibration checks, blanks (laboratory method blanks), duplicates (laboratory
replicates), calibration standards, spikes (surrogate spike, MS/MSD), and system
performance checks (LCS, interference correction samples, etc.).

The level and types of QC check samples that may be introduced into the analytical
program are described below. At a minimum, the QC required in the analytical
methods will be followed by the laboratory. The QA/QC samples described will be
included in every sample lot. An SDG will consist of no more than 20 samples of the
same matrix for the organic, cyanide, and metals analyses, collected over a period of
time not to exceed seven days. QA/QC samples, except those submitted "blind,"
should be excluded from the count of 20 samples.

For laboratory blanks, trip (volatiles only) blanks, and rinsate blanks in which "analyte-
free" water is required, the following criteria for analyte-free reagents (e.g., water,
Ottawa sand, solvent) shall be used:

Semivolatile Organics <SQL
Pesticides <SQL
PCB Congeners <SQL
Chlorinated Herbicides <SQL
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TAL Metals (including Mercury) and Cyanide <SQL

PCDDs/PCDFs <SQL
Volatile Organics <SQL
Conventional Parameters <SQL
PCB Aroclors <SQL
Hexavalent Chromium <SQL
AVS/SEM <SQL

7.1 Field QC Checks

The types of field QC samples to be collected as part of this SRIWP are listed in Table
7-1. The frequency of collection of field QC samples is shown in Table 7-2.

7.1.1 Rinsate Blanks

Rinsate blanks are blanks collected by pouring deionized, analyte-free water or solvent
over the sampling equipment after it has been decontaminated and prior to use in the
field. Rinsate blanks are often referred to as equipment blanks or as decontamination
procedure blanks. Rinsate blanks are submitted for testing each type of sampling
equipment used each day a decontamination event is carried out (not to exceed one
per day). Rinsate blanks are used to check for sample contamination caused by reuse
of decontaminated sampling equipment, as well as the sampling process and
transportation. Rinsate blanks will be prepared using distilled deionized analyte-free
water or solvent, whichever is appropriate for the COls (i.e., solvent used in equipment
decontamination process), as provided by the laboratories or obtained commercially
(e.g., high-performance liquid chromatography water).

7.1.2 Field Duplicates
Field duplicates are prepared in the field to assess the precision of the sampling and
analytical procedures. Field duplicates for sediment are prepared by homogenizing or

mixing a double portion of a sample and placing equal aliquots of the homogenate into
two separate sets of glassware. Homogenizing is inappropriate for the analysis of
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volatile organics and AVS/SEM. In such cases, two sediment grab samples will be
taken from the sampling location.

Sediment field duplicates will be submitted blind to the laboratory. The true identity will
be thoroughly documented in the field notes, but this documentation is not submitted to
the laboratory. Field duplicates will be collected at the frequency specified in Table 7-2.
If the results of field duplicates differ dramatically (RPD >100 percent), an analytical
problem may exist or the matrix is not homogeneous, and the data must be critically
assessed.

For biological tissue samples, field duplicates will consist of a separate whole-body
tissue sample and will be submitted to the laboratory with the other samples for
analysis. On this basis, biological tissue samples field duplicate will not be submitted
blind to the laboratory. Fish tissue will not be analyzed for volatile organics.

7.1.3 Trip Blanks

Trip blanks will be submitted to the laboratory when samples are analyzed for volatile
organics. A trip blank consists of water obtained from the analytical laboratory and
carried with the field sample bottles during the sampling event. When the sampling
event has ended, the trip blanks are labeled and shipped to the laboratory along with
representative field samples for volatile analyses only. Trip blanks will be processed at
a frequency of one for each cooler shipped from the field to the laboratory that contains
samples for volatiles analyses.

7.2 Laboratory QA/QC Checks

Laboratory QA comes both from strict adherence to the QA/QC measures inherent in
the analytical methods used, and from adherence to an overall laboratory QA program.
The laboratory QA program should specify that procedures, both technical and
administrative, be documented as SOPs and disseminated to appropriate laboratory
personnel. The QA program should also detail the mechanisms by which changes are
incorporated into SOPs and the means by which revised SOPs reliably replace
superseded copies. The program provides information on the analytical procedures
conducted, documents that they were conducted according to sound scientific
principles, and provides for systematic validation of analytical results. The QA program
includes systematic monitoring of laboratory performance so that corrective actions can
be taken as needed. The QA program also details the proper procedures for recording
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and archiving data. It is the responsibility of the Laboratory QA Manager and
Laboratory Director to implement the QA program and evaluate its effectiveness.

Laboratory QA procedures will be followed to document proper sample handling and
tracking of analytical accuracy and precision. Proper sample handling procedures will
be documented using logbooks for sample storage and transport as outlined in the
laboratory SOPs. Accuracy will be evaluated using analyses of blanks, surrogate
spikes, MSs, and LCSs, and precision will be evaluated using analysis of laboratory
duplicates.

7.2.1 Method Blanks

Laboratory method blanks are prepared from analyte-free reagents, as demonstrated
by laboratory analysis and carried through the identical preparation and analysis
procedures as for samples submitted from the field for analysis. The purpose is to
determine if potential sample contamination is occurring as an artifact of laboratory
procedures. Laboratory method blanks will be analyzed at the frequency specified in
the method, but at a minimum of one for each analytical batch of samples. (A batch is
defined as a group of up to 20 samples of the same matrix, prepared at the same time,
using the same procedure.)

7.2.2 Laboratory Duplicates

Laboratory duplicates are two portions of a single homogeneous sample that are
analyzed for the same parameter to determine the precision of the analytical system.
The analytical laboratory will perform duplicate analyses for the metals and cyanide
methods specified in Table 6-12. Laboratory duplicates will be analyzed at the
frequency specified in the method, at a minimum frequency of one for each analytical
batch of samples. (A batch is defined as a group of up to 20 samples, of the same
matrix, prepared at the same time, using the same procedure.)

7.2.3 Surrogate Spikes

Surrogate spikes are added to samples to be analyzed for organic contaminants where
specified in the analytical method. Surrogate compounds are compounds not expected
to be found in environmental samples; however, they are chemically similar to several
compounds analyzed in the method. In the SW-846 method protocols, there are six
semivolatile surrogates and three volatile surrogates that are added at pre-designated
amounts for the appropriate analyses. Primary and alternate surrogate compounds are
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recommended for pesticide, Aroclor PCB, and herbicide analyses in the respective
methods.

A %R for the surrogates is calculated concurrently with the analytes of interest. Since
the sample characteristics will affect the %R, the %R is a measure of accuracy of the
analytical method on each individual sample (laboratory QC acceptance criteria for
surrogate recoveries are given in the individual methods and as noted throughout
Section 6.3).

7.2.4 Matrix Spikes

MS/MSD samples are analyzed for organics, while a MS (only) and laboratory
duplicate sample are analyzed for metals, cyanide, and other inorganic compounds.
Laboratory QC acceptance for MS/MSD samples are discussed throughout Section
6.3.

MS/MSD for organic compounds and MS for metals and cyanide are used to evaluate
the effect of the sample matrix on the accuracy of the laboratory method. Known
concentrations of analytes are added to environmental samples; the MS and MSD, are
then processed through the entire analytical procedure and the recovery of the
analytes is calculated. Results are expressed as %R of the known amount spiked. For
all organic analyses, MS/MSD %R values are further used to determine the precision
of the analytical system. This determination is done by evaluating the RPD between
the two %R values obtained for the MS/MSD pair.

MS/MSD or MS/Duplicate analyses will be performed at the method-specified
frequency. The analytical laboratory will perform MS/MSD or MS/Duplicate analyses
where appropriate at a minimum frequency of one for each analytical batch of samples.
(A batch is defined as a group of up to 20 samples, of the same matrix, prepared at the
same time, using the same procedure.)

7.2.5 Laboratory Control Samples

A clean laboratory matrix which is spiked with a known amount of a standard (or
standards) is defined as an LCS. The LCS results provide an indication of the accuracy
of the laboratory’s analysis on standard materials. The analytical laboratory will perform
an LCS analysis representing each target analyte group at a minimum frequency of
one for every analytical batch of samples. (A batch is defined as a group of up to 20
samples, of the same matrix, prepared at the same time, using the same procedure.)
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7.2.6 Performance Evaluation Samples

Two dioxin/furan performance evaluation (PE) samples were analyzed as part of the RI
program (ARCADIS 2008). Additional PE samples for the Supplemental Rl Program
may be analyzed at the discretion of the FC. If requested, dioxin-specific PE samples
(i.e., Standard Reference Materials [SRMs]) representing a solid sample matrix would
be purchased from a commercial vendor. The PE samples would contain various target
dioxin/furan isomers described herein at known and certified reference concentrations.

Two PE samples would be submitted blind to the laboratory prior to the start of the RI.
One PE sample would contain known and certified concentrations of dioxin/furan
isomers, while the other would be a certified blank material. Analytical results for the
two PE samples would be supplied by the laboratory prior to field mobilization. PE
sample concentrations reported by the laboratory would then be compared to certified
reference acceptance ranges supplied by the vendor. These evaluations would serve
as a demonstration of the laboratory’s ability to apply the specified analytical
methodology to the solid sample matrix with defined and acceptable accuracy.

7.2.7 Laboratory QA/QC Documentation

QA/QC procedures followed in the laboratory will be documented through the use of
logbooks and system audits. Logbooks will be provided for sample handling,
instrument monitoring and calibration, preparation of standards, and receipt of
chemicals and supplies. Out-of-compliance occasions will be logged by the Laboratory
QA Manager, with corrective actions described and resolution of the out-of-compliance
situation noted as to time, date, and effectiveness. Raw and reduced data necessary to
evaluate analytical QA will be stored by the laboratory in accordance with method
SOPs and the laboratory's QA program. Project records will be available for on-site
inspection during the course of the investigation. The laboratories will have SOPs in
place for all phases of laboratory operations and analytical methods. The SOPs will be
available for on-site review by non-laboratory personnel during the course of the
investigation.

7.3 Instrument/Equipment, Inspection, Maintenance, and Calibration
Field equipment inspection, maintenance, and calibration schedules will be developed

for both field and laboratory instruments. A summary of the testing, inspection,
maintenance, and calibration activities to be performed is presented below.
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7.3.1 Field Instruments and Equipment

Prior to field sampling, field equipment will be inspected to verify it is operational. If the
equipment is not operational, it will be serviced prior to use. Meters or batteries that
require charging will be charged or fresh disposable batteries will be used. If instrument
servicing is required, it is the responsibility of the appropriate field personnel to follow
the maintenance schedule and arrange for prompt service. Table 7-3 presents an
equipment maintenance log that will be used to track the inspection and maintenance
of each piece of field equipment used during SRIWP activities.

Field instrumentation to be used in this study includes such items as:

Tide gage to measure water surface elevation

DGPS to determine horizontal location

Fathometer to measure water depth

PID to measure volatile organics

Electronic scale to weigh fish

Records of operation, maintenance, calibration, problems, and repairs will be
maintained in a logbook as described in SOP No. 1 — Field Documentation. Field
supervisors will review equipment calibration and maintenance logs.

Field equipment returned from the site will be inspected to confirm it is in working
order. This inspection will be recorded in a logbook, as appropriate. It will be the
obligation of the last user to record equipment problems in the logbook. Non-
operational field equipment will be either repaired or replaced. Appropriate spare parts,
batteries, and/or battery chargers will be made available for field instruments.

7.3.2 Laboratory Instruments and Equipment

Laboratory instrument and equipment maintenance procedures are provided in the
laboratory's QA manuals and associated laboratory SOPs. Documentation will include
details of observed problems, corrective measures, routine maintenance, and
instrument repair, including information regarding the repair and the individual who
performed the repair.
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Preventive maintenance of laboratory equipment will follow the guidelines
recommended by the manufacturer. A malfunctioning instrument will be repaired
immediately by in-house staff or through a service call from the manufacturer.
Maintenance schedules for laboratory equipment will adhere to the manufacturer's
recommendations. Records reflect the complete history of each instrument and specify
the time frame for future maintenance. Major repairs or maintenance procedures will
be performed through service contracts with the manufacturer or qualified contractors.
At a minimum, paperwork associated with service calls and preventive maintenance
calls will be kept on file by the laboratory.

The laboratory analysts are responsible for the routine maintenance of instruments
used in a particular laboratory. Routine preventative maintenance carried out will be
logged in appropriate logbooks. The frequency of routine maintenance will be dictated
by the nature of samples being analyzed, the requirements of the method used, and
the judgment of the analysts and department managers.

Major instruments will be backed up by comparable (if not equivalent) instrument
systems to avoid unscheduled downtime. An inventory of spare parts will also be
available to minimize equipment/instrument downtime.

7.3.3 Field Equipment Calibration

Field equipment will be calibrated in accordance with the manufacturer’s operating
manuals or as specified in the SOPs. Table 7-4 presents a calibration schedule for field
equipment. Field instruments will be used by experienced operators familiar with field
procedures and manufacturer's instructions. The general calibration procedures will
conform to manufacturer's standard instructions.

Calibration provides confidence that the equipment is functioning within the allowable
tolerances established by the manufacturer and required by the project. Calibration
data will be maintained by the Field Supervisor in a logbook and will be subject to audit
by the QAC. Copies of instrument manuals will be maintained at the site as necessary
for reference.

7.3.4 Inspection/Acceptance of Supplies and Consumables
Standards, solvents, and reagents will be logged and dated upon receipt. Standards

will be discarded (according to SOP No. 13 — Management and Disposal of Residuals)
after the maximum recommended holding time has expired or when analysis indicates
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that the standard has degraded beyond acceptable tolerances. Solvents and reagents
will be used on a revolving "first in, first out" basis to minimize storage time and the
potential for degradation and/or contamination.

Solvents and reagents may be tested, through the use of method blanks, to assess the
presence or absence of contaminants and interferents. If contamination is noted,
confirmatory analyses will be performed. If the contamination is confirmed, the lot will
be discarded.

7.3.5 Non-direct Measurements
Data produced from previous investigations in the HRSA are provided in the HRSA RI
Report and were used to assist in designing this sampling program. The quality and

usability of this (and other) historical data will be discussed as part of the deliverable
from this SRIWP.
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8. Data Management and Review
8.1  Version Control

To provide appropriate project personnel with the most current and updated version of
the SRIWP, individuals identified on the distribution list will receive updates or
subsequent versions with instructions on what to do with previous documents in their
possession (e.g., consider new information an update, dispose of superseded version).
Use of the form of header shown on this SRIWP (which contains a revision number
and date) will ensure consistency and currency of document distribution. This same
control procedure will be used for other reports generated as part of the RI Program.

8.2  Project Files
Project documentation will be placed in a central project file (known as the Hackensack

River Central Project File). This file will be maintained and controlled by the Lead
Consultant, and will consist of the following components:

=

Agreements (filed chronologically)

2. Correspondence (filed chronologically)

w

Memos (filed chronologically)
4. Notes and Data (filed by topic)

Reports (including QA reports) will be filed with correspondence. Analytical laboratory
documentation (when received) and field data will be filed with notes and data.

Duplicate copies of pertinent field-related correspondence/documentation will be
maintained at the field office during field operations. Once such field operations have
been completed, this documentation will be transferred to the Hackensack River
Central Project File.

8.2.1 Sample Collection Reports
During implementation of the program, logbooks will be maintained in the field

according to SOP 1 — Field Documentation, and Section 4.6 of this SRIWP. Field
crews will document, at a minimum, activities performed, type and identification
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number of samples collected, equipment and sampling method used, meteorological
conditions, and difficulties or unusual observations observed in the field. QC samples
collected will also be recorded in the logbook, including type (e.g., field blank,
duplicate) and preservation methods used.

Chain-of-custody records will be completed and included with the samples submitted
for laboratory analysis. Additional information on chain-of-custody requirements is
provided in Section 4.8.2.

8.2.2 Laboratory Reports

The laboratory will prepare and retain full analytical and QC documentation. The
laboratory will report the data as a group of 20 environmental samples (including
blanks, duplicates, as appropriate) or fewer, along with QC supporting data. These
groupings of samples (Sample Delivery Groups [SDGs]) will be assigned by the field
sample collection and processing team.

For each analysis type, the laboratory will, at a minimum, provide the hard copy
information listed below in each analytical data package submitted using CLP-
equivalent forms. These forms shall contain information contained on the CLP forms
that are pertinent to the analytical method requirements including, but not limited to, the
following:

e Case Narrative: cover sheet listing the samples included in the report and
narrative comments describing problems encountered in analysis; identification
of analyses not meeting QC criteria (including holding times); listing of samples
that need corrective action and what corrective action was taken (e.g., re-
analysis); and copies of correspondence related to the samples in the package,
including chain of custody documents. Case narratives submitted with each data
package will include a summary of the analytical methods performed. These
summaries will describe, at a minimum, the details of any optional processes
allowed within USEPA or other standardized procedures that were applied to
samples within each delivery group.

e Analytical results for QC sample spikes, sample duplicates, initial calibration, and

continuing calibration verifications of standards and blanks, standard procedural
blanks, and LCSs.
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e Tabulated results of compounds identified and quantified dilution factors, the SQLs
(i.e., reporting limits), and MDLs for all analytes. Organic analytes detected below
the SQL, but above the MDL, will be reported with a “G” flag, and organic analytes
detected below the SQL and MDL will be reported as non-detects and qualified as
“U” at the SQL. Inorganic analytes detected below the SQL, but above the MDL
will be reported with a “B” flag, and inorganic analytes detected below the SQL and
MDL will be reported as non-detects and qualified as “U” at the SQL.

e  Summary reports for initial and continuing calibrations listing relative response
factors and percent relative standard deviations (%RSD) for organics, and %R and
true values for metals; MS/MSD %R and %RSD for organics, and MS recoveries
and spike amounts for metals; surrogate spike %R and spike amounts (if
applicable); internal standard recoveries; laboratory blank results, and a method
blank summary listing method blanks and associated samples; and LCS results (if
applicable).

e Raw data system printouts (or legible photocopies) and chromatograms
(identifying sample identification, date of reported analysis, parameters
analyzed) for samples, initial calibration, calibration verifications, method blanks,
any reported sample dilutions, sample duplicates, spikes, and control samples;
sample spiking concentrations; and preparation/extraction logs and run logs.

The GC/MS displays for the PCDD/PCDF and PCB congeners and homologues
analyses will include the standard and sample SICP chromatograms as specified in the
analytical method with the date and time of analysis, file name, sample number, and
instrument ID number. The SICP mass chromatograms will also have the quantitation
ion and confirmation ion displayed, integrated area, and peak height listed for peaks
2.5 times above background. In addition, peaks will show retention time at the
maximum height.

Laboratory data qualifiers will be provided by the analytical laboratory. These qualifiers
will be consistent in definition and application with those currently residing in the
comparison database. The standardized laboratory data qualifiers to be used during
laboratory data reporting are provided in Table 8-1. Standardized laboratory data
qualifiers allow for more accurate data comparisons when evaluating multiple data
sets.
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8.3 Data Reporting Formats

Analytical results will be obtained from laboratories in electronic and hard copy format.
Upon receipt from the laboratory, these results will be validated as described in Section
8.5.2. Once validated, the electronic laboratory data will be placed in the project
database. An internal check will be performed on data transfer to optimize accuracy.
The database will be maintained in a central location. Alterations to the database will
be checked accordingly.

Electronic deliverables are required of the laboratory. These deliverables will be
submitted along with the hardcopy data package reports described earlier, and will be
in Microsoft Excel spreadsheet format. Table 8-2 is an example of the format to be
provided in the laboratory electronic deliverable.

8.4 Data Handling and Management

Data management is crucial in the organization of the project data and information.
Field data, including weather conditions, air temperature, field personnel, field
equipment, field equipment calibration, sample collection, and sample coordinates, will
be recorded daily in the logbook. Field documentation will be completed as per SOP
No.1 — Field Documentation. As appropriate, field data will be transferred to electronic
form and maintained in a project database.

8.5 Data Evaluation
The analytical data generated by the laboratories will be evaluated to assess specific
precision, accuracy, completeness, representativeness, and comparability criteria, as

described in Section 6.2 of this document.

The validation results will be used to provide an evaluation of the overall laboratory
performance based on the following data quality parameters:

e Precision of analysis through evaluation of matrix duplicate or MSD analytical
results as specified in Section 6.2.1

e Accuracy through evaluation of spike sample recoveries, LCS analyses, and
surrogate spike recoveries as specified in Section 6.2.2
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e Representativeness through adherence to sampling procedures described in
Section 6.2.3

e Completeness through evaluation of the overall field completeness and the overall
analytical completeness as specified in Section 6.2.4

e Comparability through evaluation of sample-specific reporting limits, units of
measure, and adherence to specified analytical methodologies as specified in
Section 6.2.5

8.5.1 Data Verification Methods

The first level of data review, which may contain multiple sublevels, will be conducted

by the analytical laboratory data reviewer. This individual (or individuals) has the initial

responsibility for the correctness and completeness of the data. The laboratory data
reviewer will evaluate the quality of the analytical data based on an established set of
laboratory guidelines and this document.

The individual will review the data packages to confirm the following:

e Sample preparation information is correct and complete

e Analysis information is correct and complete

e The appropriate SOPs have been followed

e Analytical results are correct and complete and results are reported using proper
units

e QC samples are within established control limits

e Blanks are within appropriate QC limits

e Analytical results for QC sample spikes, sample duplicates, initial and continuing
calibration verification of standards and blanks, standard procedural blanks, LCSs,
serial dilutions, and inductively coupled plasma interference check samples are

correct and complete

e Tabulation of reporting limits related to the sample are correct and complete
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e Special sample preparation and analytical requirements have been met

e Documentation is complete (anomalies in the preparation and analysis have been
documented; holding times are documented)

The laboratory will perform the in-house analytical data verification steps under the
direction of the laboratory data review supervisor. The laboratory is respo